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 I 
Abstract 
This thesis assesses and compares the hinterlands of six major ports in China 
based on road and rail accessibility. Road and rail travel distances and times from the 
ports to inland cities in China are obtained and travel time contours are developed 
accordingly. Port hinterland is refered to as areas that are served by a port, and its size 
differs by transport mode. In this thesis, hinterland based on road trucking and 
railway transport are analyzed separately. In addition, GDP and population data are 
used to measure and analyse the ports’ hinterland coverage in economic and 
demographic terms. Furthermore, gravity model is utilized to assess ports’ hinterland 
with and without considering port interaction respective. Overall, the model produces 
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1.1.1 Ports for study 
As China becomes the world’s second largest economy now, its ports which serve 
as import and export gateways are placed among the world’s busiest ports in terms of 
container throughput (AAPA, 2009). 
As shown in Table 1.1, the top six Chinese ports (excluding Hong Kong), namely 
Port of Shanghai, Shenzhen, Guangzhou, Ningbo, Qingdao and Tianjin have achieved 
substantial increase in container throughput over the past few years.  
Table 1.1 World top ten container ports throughput (Source: AAPA 2009) 
Rank Port Country Throughout (TEU) 
1 Singapore  Singapore 25866600  
2 Shanghai  China  25002000  
3 Hong Kong SAR  China  21040096  
4 Shenzhen  China  18250100  
5 Busan  South Korea 11954861  
6 Guangzhou  China  11190000  
7 Dubai  United Arab Emirates  11124082  
8 Ningbo  China  10502800  
9 Qingdao  China  10280000  


































Figure 1.1 Six Major Chinese Ports’ throughputs (2004 – 2009) (Source: China 
Ports Yearbook 2009) 
They are chosen for analysis in this thesis because of two main reasons. Firstly, 
their throughputs make up a major component of China’s total port throughput, 
maintaining a steady share of barely less than 80% of China’s container throughput 
generated by coastal ports in the past several years. They are therefore regarded 
representative for the current situation of China’s container ports. Secondly, 
compared to world transshipment hubs such as the Port of Singapore, the selected 
ports have very low share of international transshipment in their overall throughput. 
Take Port of Shanghai and Port of Shenzhen for example, international transshipment 
represents only 5% (SIPG 2009) and 13.5% (Shenzhen Port 2007) respectively in the 
two ports’ total throughputs. Likewise, the other four ports also have a small volume 
of international transshipment that comprises less of 10% in their respective 
throughputs. This implies that Chinese ports rely heavily on their domestic 
hinterlands for container generation. Hinterland studies on these ports are therefore 
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important in evaluating Chinese ports’ competitiveness in securing and enlarging 
their hinterlands. 
All six ports are located in one of the three economic power houses in China. 
Specifically, Ports of Shanghai and Ningbo benefit extensively from the Yangtze 
River Delta; Port of Guangzhou and Shenzhen rely heavily on the manufacturing 
industry of the Pearl River Delta; Port of Tianjin and Qingdao are situated near Bohai 
Rim, where the country’s capital Beijing is located. These areas are the direct 
hinterlands that are served by the ports. 
 































Figure 1.3 Port pairs’ share in China’s total throughputs (coastal ports only) 
(Source: Ministry of Communications of China 2010) 
1.1.2 Container Transport mode 
Road, rail and waterway transport are the three transport modes that are present 
for container transport to/from the port hinterlands. The historical container transport 
modal share in China is shown in table 1.2 and figure 1.4. Waterway transport 
consists of long distance ocean transport and domestic barge transport by short sea or 
river. Ocean transport is subtracted from the data as it does not relate directly to 
hinterland freight transport. The dominant transport mode in China is road trucking, 
followed by inland waterway and coastal barge transport whereas railway transport 
has a rather marginal share in container transport in China. Although the mode share 
shown below do not relate directly to container transport to/from ports, it is in line 
with estimations made for port hinterland container transport.  
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Table 1.2 Historical container transport volume by mode in China  
Transport volume (10000TEU) 
Year 
Road  Waterway (exclude ocean transport) Railway  
2001 1115.60  214.60  163.90*  
2002 1403.40  296.90  186.84*  
2003 1662.80  359.10  213.00*  
2004 2087.00  397.57  242.82*  
2005 2465.00  543.85  276.82  
2006 3517.83  827.30  316.40  
2007 4616.02  1241.49  360.00  
Source: MOCC statistics and MORC yearly reports  
*Estimated based on 14% annual increase in volume 
 















Road Waterway (excl. ocean transport) railway
 
Figure 1.4 Transport mode share in China (Source: MOCC statistics and MORC year 







1.2 Objective and scope of work 
The objective of this thesis is to analyse and estimate the hinterland of six ports in 
China. This involves studying the hinterlands of the six ports as identified in Section 1.1. 
More specifically, this thesis covers two main aspects as follows: 
 To analyse the road and rail transport networks in the hinterland of the ports 
studied and study the hinterland characteristics of the ports. 
 To develop an analytical model for hinterland estimation. 
1.3 Organization 
The thesis is organized into the following chapters: Chapter 2 reviews the literature 
on port hinterland analysis; Chapter 3 analyzes road and rail transport networks in the 
hinterlands of the six ports; Chapter 4 estimates and analyses the hinterlands of ports 
without considering port interaction; Chapter 5 estimates and analyses the hinterland of 
ports considering port interaction; Chapter 6 concludes the thesis. 
1.4 Research motivation 
The literature on port hinterland is relatively limited compared to other maritime 
topics such as port and shipping operations. Current port hinterland research focuses 
mainly on ports in Europe and the North America. Research done on Chinese ports is 
abundant. However, port hinterland analysis, especially from infrastructural aspect is 








The emergence of containerization since the 1960s brings about a huge hike in 
economies of scale in sea freight transport. Consequent reduction in cost contributes 
to a surge in cargo volume (Frémont and Franc, 2010) and gradually extends port’s 
traditional hinterland from its immediate vicinity into areas further inland. The 
expansion of port hinterland increases a port’s market share further inland, and is 
referred to as contestable hinterland by Notteboom (2008). The extensive inland 
transport networks and the associated transport modal characteristics are therefore 
important elements to be considered in port hinterland analysis.  
2.1 Concept of hinterland and hinterland estimation 
The evolution of ports from being land-ocean interfaces to mega gateways brings 
about new topics such as port regionalization (Notteboom, 2006), port competition 
(Cullinane, 2005) and so on. The concept of hinterland evolves over the past several 
decades, following the continual enlargement of port’s influence over inland areas. 
Mayer (1957) adopted transport cost method to define a port’s hinterland as areas that 
are cheaper to serve by the port than other ports. Weigend (1958) approached it from 
another perspective, labeling port’s hinterland as places where the majority of trade 
passes through the port. Vigarié (1979) proposed the concept of foreland-port-
hinterland system which integrated hinterland as part of a larger structure.  
Van Klink and Van Den Berg (1998), in an effort to delimit hinterland using 
generalized transport cost method, acknowledged the complexity due to other factors 
in play, including temporal, psychological, political influence and commodity types.  
 8 
Rodrigue and Nooteboom (2006) introduced the terms main hinterland and 
competition margin to distinguish between hinterland areas where a port has clear 
domination of freight flows and those where ports are competing with one another. 
They also stated in the same paper that port hinterland is discontinuous in nature, 
especially in distant areas where accessibility effects and lower cargo volume play an 
important role in determining the size of hinterland area. This concept is shown in 
Figure 2.1 below. 
 
Figure 2.1 Discontinuity in hinterlands (Source: Rodrigue and Nooteboom (2006)) 
In literature, there were many attempts to quantitatively estimate the market share 
of a particular market or facility. There are mainly two categories of methods: 
deterministic or indeterministic.  
Early research work done by Hyson and Hyson (1950) took a mathematical 
approach and derived the hyperbola curve which is analog to equi-market-potential 
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curve for cargos generated by two markets. Indeterministic or probalistic approach 
involves probability theory and was a recent research area. Multinomial logit model is 
a popular model that has been used to estimate the market share of various transport 
facility or service providers. Examples includes Martin and Roman (2004) who 
estimated the market share of an airline. Garcia-Alonso and Sanchez-Soriano also 
used multinomial logit model to predict the port traffic share. 
In an effort to estimate port hinterland, Wang (2010) summarized the factors that 
that are important in shaping ports’ competitiveness. These factors are categorized by 
Wang (2010) into two main types, namely those related to port performance and those 
determines port hinterland network. He thus concluded that port hinterland network is 
an important factor that affects port competitiveness. Wang emphasized the 
association of port hinterland with market share and freight flow. He defined the 
market share of a particular port in a particular inland area to be the share of container 
traffic handled by the port out of the total number of containers generated in the area. 
Based on the definition of port’s market share, Wang derived a probability-based 
model to predict the probability of a study area being a port’s hinterland. In his 
attribute-based probabilistic hinterland estimation model, Wang assumed transport 
costs to be random variables that follow normal distribution as formulated below: 
∑∑ ∈∈ +==
xyrxyrxyxy Hh
hAa arr )y,x(λ)y,x(η)C(EC ……………….2.1 
))y,x(ω(Var))y,x(ξ(Var)C(Varδ
xyrxyrxyxy Hh
hAa arr ∑∑ ∈∈ +== ……2.2 
where Crxy denotes the combined transport cost with two components: transport 
cost and transshipment cost. The latter two costs have their expected values that are 
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denoted by aη and hλ  respectively. The variances of the two costs are denoted 
by ))y,x(ξ(Var a and ))y,x(ω(Var h respectively. The subscripts r and xy denote a 
particular route r which is via port P and the X-Y axis respectively. The combined 
costs of various routes are therefore compared against each other, and the probability 
of shippers or operators choosing to route cargoes via a particular port can be 
calculated as 
xyxyxyk)y,x(Rr r rk&)y,x(Rk,Cmin(CPr[)y,x(P xypxy xy ≠∈∀<=∑ ∈ ...2.3 
)y,x(R p denotes the set of routes that are via port P. xyr is a particular route that is 
via port P. xyk therefore denotes a route different from xyr , i.e. it is a route that is not 
via port P. 
By further proposing an utility-based probabilistic port hinterland model, Wang 
(2010) introduced a multi-attribute instead of single-attribute model to better estimate 
port hinterland. Value of Time becomes the key linkage which enables the 
synchronization of various factors with vary units. Time and cost can be compared 
together using an appropriate value of time. 
2.2 Hinterland transport characteristics 
Since freights are delivered from ports through transport networks to the various 
inland destinations, hinterland transport networks and modal characteristics are 
crucial components in infrastructural hinterland analysis. According to UNCTD 
(1992) and Starr (1994), the characteristics of inland transport network are important 
factors that affect port’s competitiveness. The terms nodes and links are widely used 
in transportation engineering whereby the former denotes the origin/destination of 
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cargo and the latter refers to the infrastructures such as railways that link the nodes. A 
gateway is a special node defined by Fleming and Hayuth (1994) where 
intercontinental transport flows are transshipped to/from continental axe. Van Klink 
and Van Den Berg (1998) examined the influence of the growing trend in 
intermodalism on port hinterland. They asserted that intermodal transport can be 
competitive compared to road trucking, provided that its generalized cost is lower. 
Roso et al. (2009) studied the characteristics of inter- and intra- modal freight 
transport networks and elaborated on the dry port concept referred to as inland 
intermodal terminals. Zhang et al. (2009) analyzed hinterland transport network for 
Port of Shanghai for the three transport modes. Most of the works, however, are 
qualitative in nature and emphasis is placed mainly on elaborating the various 
concepts such as intermodalism and so on. 
2.3 Hinterland accessibility 
Hinterland accessibility serves as an indicator to denote the competitiveness of a 
port. Accessibility is defined in many different ways in transportation literature. 
Hansen (1959) defined accessibility as the potential for interaction. Morris et al (1979) 
and Gutiérrez (2009) proposed that accessibility denotes the ease with which 
activities can be reached from a location using a particular transport mode. Different 
methods are adopted by researchers to quantify accessibility of particular locations by 
different transport modes. Morris et al (1979) listed and categorized a number of 
accessibility indicators.  
In the literature, hinterland accessibility usually refers to the gravity model which 







T = ……………………….……………..2.4 
where Tij refers to the trip volume generated between places i and j. α  is a 
coefficient. Pi and Pj denotes trip production and attraction respectively. dij denotes 
the distance between i and j. x is a parameter to be calibrated. Although other 
variations of gravity models are available, the major form as presented in equation 2.4 
does not change. 
In the context of port hinterland transport, Song (2008) used the generalized cost 
method to measure the hinterland accessibility of Port of Shanghai. By incorporating 
the various transport-related costs such as highway tolls, fuel cost, and driver wages, 
and by converting travel time and delay to monetary value using time value of money, 
the generalized cost method provides a viable solution of quantifying hinterland 
accessibility of ports. However, the generalized cost method leverages on a money-
time conversion factor that is rather difficult to measure. The general form of the 
generalized cost method is as follows: 
PαCC
i
itotal ⋅+=∑ ……………………….……………..2.5 
 where Ci denotes the various transport charges in monetary value. P refers to any 
penalty resulted from delays and so on which can be converted to monetary value by 
adopting a reasonable time value of money. The ports with the lowest total cost with 
respect to a particular hinterland location beats those with higher cost. Using the 
route with the minimum generalized transport cost as a benchmark, the weightage of 
traffic flow via a particular route among all routes available can then be calculated. 
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On the other hand, Ferrari et al (2010) adopted the gravity model to assess the 
Ligurian port hinterland accessibility, while Thill and Lim (2010) used the same 
method for a combination of ports in the US. By assimilating the interaction between 
port and its hinterland to the interaction of two masses under gravity law, gravity 
model (Morris et al, 1978) is a simple yet useful method to relate port hinterland 
accessibility to spatial and other parameters such as economic or demographic factors.  
Other authors like Zhang (2008) focused on port’s local access to hinterland. 
Zhang studied the impact of traffic congestion in localized urban areas near the port 
on port competitiveness by adopting the generalized cost method as reviewed as 
follows. 
The generalized cost for liner to choose a port is: 
t)V,K(D)K(Dpρ llcc +++= …………………..2.6 



































where p denotes port charges; Dc denotes corridor transport delay cost which 
depends on the corridor capacity; Dl denotes port’s local traffic delay which depends 
on local traffic capacity and local road traffic volume; t denotes road tolls. The 
conditions are straightforward. For example, an increase in local road traffic will 
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result in more delay of trucks and therefore increase the delay cost. With the basic 
equation as described above and some further elaboration, Zhang analyzed port 
access conditions on port competition for market share. 
Haezendonck and Notteboom (2002) argues that hinterland accessibility is one of 
the factors among others such as productivity, reputation and reliability that 


































Inland Transport Network Analysis For Six Chinese Ports 
3.1 Introduction 
The transport distance between a port and its hinterland varies with the 
geographical location of hinterland origin and destination as well as transport modes. 
Transport time on the other hand, depends on many more determinants such as 
transport modes, types of vehicles, locomotives or ships, local transport condition or 
service frequency and schedule, as well as geographic location. In this chapter, 
transport networks for road and rail transport are analyzed to establish travel time 
contours for the selected ports. 
3.1.1 Highway network in China 
 In China, highway network is divided into two categories, namely provincial and 
national level highways with an indexing label starting with S and G respectively. 
They are expressways that connect major and secondary cities for passenger and 
freight road transport purposes. In total, Chinese highway network  runs for more 
than 50000 km as of 2010 (MOCC 2011). All six ports in study are well connected to 
the rest of the country through the extensive national (G) and regional (S) highway 








Figure 3.1 China highway network 
 As the most important mode for container transport in China, road trucking 
constitutes 84% of container transport to/from China’s major ports, according to 
National Highway Network Master Plan (MOCC, 2005). Take Port of Shenzhen for 
example, road transport represents 86% in total container flow (Shenzhen Truck 
Association, 2009). The modal split for container transport generated by Port of 
Shanghai is tabulated in table 3.1. Despite its domination, road trucking’s share 
dwindles from year 2002 to year 2007 due to burgeoning barge services from 
Shanghai to inland cities along Yangtze River and active domestic short sea transport 
(Zhang et al., 2009). The highway mode share in the other four Chinese ports is 




Table 3.1 Modal split in container transport for Port of Shanghai  
Source: Zhang et al (2009) 
Mode share Year 
Barge Rail Road 
2002  0.17  0.01  0.82  
2007  0.36  <0.01 0.63  
3.1.2 Railway network in China 
Ministry of Railway of China (MORC) is the central government body that 
regulates and operates railway train services in China. Its subsidiaries, however, are 
functioning as corporate entities that generate revenue and profit. There are three 
types of railways by ownership. The greater part of railways are owned and operated 
by MORC and its regional subsidiaries. There also exist railway lines which are 
operated by MORC but owned by joint venture between MORC and other entities 
such as provincial governments or large national corporations. The aterial Hong Kong 
– Beijing line is a typical large-scale joint venture. In addition, dedicated lines for 
specific corporations such as charcoal companies, steel manufacturers and so on are 
also present but are negligible in the overall railway network. All railways, with the 
exception of newly constructed high-speed passenger rail and dedicated lines, are in 
general open to both freight and passenger transport. However, it should be noted that 
priority is given to passenger transport and freight train slots are usually short in 






Figure 3.2 China railway network 
The railway industry is experiencing a major reform during the past few years. 
Projects aimed at increasing train operating speed on the existing lines have taken 
place six times over the past decade or so, having significantly increased passenger 
train operating speed. However, freight train speed across China stagnates at slightly 
above 30 km/h over the same period (MORC year book 2009). Despite this, new 
projects such as construction of high-speed railways are undertaken and a 
countrywide high-speed railway network will soon be in shape. It would have the 
potential influence on railway freight transport because the current situation of shared 
rail network by passenger and freight trains will be improved to offer higher usage 
and capcity for freight movements. Transport capacity will be unleashed as more 
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passenger trains are shifted to the newly constructed  high-speed passenger rails. 
Freight train operating speed is also expected to increase. 
 At present, railway container transport services are offered mainly by China 
Railway Container Transport Co. Ltd (CRCT), a full subsidiary of MORC. It operates 
90 container train services across the country, among which 56 are originated from or 
destined to the various container ports (CRCT, 2007). Eighteen national-level 
container loading centers are constructed to promote railway container transport as a 
high value-added service. 
 Although the modal share of railway transport is extremely small at present as 
mentioned in Chapter 1, it is an important means for long-haul container transport. 
The historical average railway transport distances and volumes for containers are 
listed in Figure 3.3. As shown, over the past decade or two, there has seen a decrease 
in average transport distance and an increase in transport volume. This implies that 
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Figure 3.3 Evolution of railway container transport volume and distance  
Source: MORC, 2007 
3.2 Methodology 
3.2.1 Methodology for highway network analysis 
 In order to assess hinterland highway network for the six ports, analyses are 
carried out in two parts. Firstly, the shortest highway distances from neighboring and 
inland cities to the six ports in China are calculated based on China’s existing national 
and provincial highway network. The China Highway Information Services (CHIS) 
(glcx.moc.gov.cn) website operated by MOCC is referred to as the primary database 
where highway mileages are retrieved and processed. In the cases where CHIS does 
not provide enough data, Google Map distance measurement add-in is used to 
measure the distances approximately. Travel times from both ports to the various 
inland cities are calculated and the hourly travel time contours are drawn accordingly. 
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Secondly, GDP and population data at city level are incorporated to compute 
cumulative GDP and population enclosed by travel time contours. 
3.2.1.1 Travel time and distance from ports to their hinterlands 
3.2.1.1.1 Geographical dimension considered 
In literature, road trucking is considered efficient and cost-effective for a radius of 
up to approximately 500 km around a port (Van Klink and Van Den Berg, 1998; 
Zhang, 2008). In reality, the majority of cargo flow to or from the ports takes place 
within the two deltas (i.e. Yangtze River and Pearl River Deltas) or Bohai Rim where 
ports are located. Take the Port of Shanghai for example, 92% of its cargo is 
transported to or from Shanghai city and the two adjacent provinces (i.e. Jiangsu and 
Zhejiang) which are located within 500 km from Shanghai (Zhang et al, 2009). The 
above-mentioned situation sets a minimum geographical scope for this thesis to 
explore. 
Table 3.2 Cargo split between provinces (Shanghai Port, 2008)  
Source:  Zhang et al (2009) 
 Shanghai Jiangsu and 
 Zhejiang provinces other provinces 
Cargo percentage 32  60  8  
 
Inland areas 800 to 1000 km away from the two ports are selected for analysis. 
This ensures good coverage of theoretical highway hinterland size and in the mean 
time leaves sufficient margin for further analysis. As a general rule, province 
boundaries instead of city boundaries are used to delimit the inland area to be studied. 
Highway network in nine provinces or municipalities, namely Jiangsu, Zhejiang, 
Anhui, Shandong, Henan, Hubei, Jiangxi, Fujian and Shanghai is analyzed for Port of 
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Shanghai and Ningbo. Highways in Guangdong, Fujian, Guangxi, Jiangxi and Hunan 
provinces are studied for Port of Shenzhen and Guangzhou. Highways in Hebei, 
Shanxi, Tianjin, Beijing, Shandong, Henan, and some part of Neimenggu, Liaoning, 
Anhui and Jiangsu are included in the study for Port of Qingdao and Tianjin. These 
hinterlands are presented in Figure 3.4, 3.5 and 3.6 
 
 




Figure 3.5 Road transport study area for Port of Shenzhen and Guangzhou 
 
 
Figure 3.6 Road transport study area for Port of Qingdao and Tianjin 
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3.2.1.1.2 Shortest path model 
There are several factors that affect route choice. Delivery time, cost and 
reliability are among others the most important factors. In China, highway speed limit 
ranges from 80 to 120 km/h for passenger cars while it is common to have speed limit 
of 80 km/h to 100 km/h for trucks. Under uncongested condition, this allows trucks to 
travel at high speed without significant delay on any highway segment in the network. 
Highway tolls are also relatively homogeneous across the country. Hence, traveling 
by shortest path in the network is justifiable as it costs less in terms of highway tolls 
and takes less time. Shortest path algorithm is therefore adopted for transport network 
analysis in this chapter. 
A shortest path algorithm is defined as a method to find the shortest route from a 
vertex to another vertex in a given weighted, directed graph (Cormen et al, 2001). In 
transportation, this involves finding the shortest route to a particular node from 
another node in a transport network (Panneerselvam, 2007). 
 
Figure 3.7 Example of shortest path in a directed graph 
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As a first step, shortest path model requires identification of two sets of elements, 
namely nodes and links. In this thesis, links should be highway segments with 
identifiable length from maps or CHIS database. There are two types of nodes to be 
identified. They are origins or destinations of cargo flow and intersections of different 
highway links. Under the assumption that their size is negligible in front of the length 
of transport links, they would have zero-dimension. Cautions should be taken before 
adopting the zero-dimension assumption directly to select these nodes. In general, 
cities are where cargoes are transported. However, they have a sizeable dimension 
(order of 100*100 km2) which cannot be ignored in front of highway links’ length. 
Therefore, one or more smaller areas (order of 10*10 km2) within a city should be 
chosen as nodes, which can be used to represent the city in the context of freight 
transport. Determining the location of these nodes within a city should follow two 
criteria as identified below: 
 It should be places where the majority of cargoes are likely to be transported. For 
simplicity purpose, the city center is assumed to be the only node where a city’s 
cargos will be transported. 
 It should be on a segment of highway within a city or a location nearby (<20km) 
so that no significant distance deviation is involved. 
Figure 3.8 illustrates the two types of nodes as mentioned above.  
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Figure 3.8 Illustration of two types of nodes 
To sum up, the nodes consists of all city centers and highway intersections among 
which the end nodes are the port and those city centers located on the border of the 
distant provinces defined in Section 3.2.1.1.1. The links are national and provincial 
highway segments within the defined study area. Figure 3.9 gives an example of the 
transport network formed as described above. 
  
Figure 3.9 Highway network with nodes and links 
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After all links and nodes are identified to form a transport network, it is possible 
to find the shortest path from the six ports and their hinterland cities. One option is to 
use directly Google Map or any other online map services to calculate distances from 
cities to the six ports. However, in addition to shortest distance objective, Google 
Map may incorporate other hidden criteria such as right turn priority to avoid delays 
caused by left turns (assume right-hand traffic rule). Therefore, CHIS database is used 
instead, where detailed highway information is available. However, some 
modifications must be made to ensure that the transport network formed earlier is 
compatible with CHIS data available.  
As illustrated in Table 3.3, national and provincial highway information is 
tabulated according to cities that a highway traverses. 
Table 3.3 CHIS data format (example) 






















40  Shanghai Pudong district 
Minghang 
district expressway 40  6  29  120  
90  Shanghai Minhang district 
Zhabei 
district expressway 50  6  29  110  
 
Figure 3.9 gives an example with highway segments and four cities, whose 
territories are not always convex (city A). The length of a highway segment (link) 
within a city is measured end-to-end, whereas the location of its intersections with 
other highway(s) and of the city center is not readily available. Since highway 
intersections are easier to locate on the highway segments than city centers, their 
 28 
relative positions with respect to the adjacent start or end point are approximated 
using Google Map. City centers are neglected at this stage and will be revisited. This 
allows the formation of a transport network based on the two types of nodes (highway 
intersection and start or end point) with given or approximated location attributes.  
 
Figure 3.10 Example of highway network in cities 
As presented in Figure 3.11, a new transport network is formed using information 
of highway segments and their intersections. Highway segments are actually links 
with two directions (to/from) and symmetric length attributes between nodes. 
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Figure 3.11 Highway network with adjusted nodes and links 
Since there is neither parallel link nor negative cycle in this transport network, it 
is possible to use Dijkstra’s algorithm (Dijkstra and Feijen, 1988) to solve for the 
shortest path. The code of Dijkstra’s algorithm in Matlab is compiled and shown in 
the appendix. 
As Dijkstra’s algorithm is slow and requires long computation time for full 
enumeration of all links, it is applied iteratively to a portion of the network to 
simplify the problem. A small-scale example is illustrated below. 
 
Figure 3.12 Example network 
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The figure above is an undirected graph that is to be analyzed by Dijkstra’s 
algorithm to find the shortest path. As an example, the shortest distance from node 1 
to the other nodes are computed. The distance matrix is established as follows: 
 
It is an 8*8 matrix with Dij denoting the distance between i and j. If i and j are not 
adjacent nodes, the distance is set to infinity. 
The resulting minimum spanning tree is presented in the figure below and the 
shortest distance can be computed accordingly. 
 
Figure 3.13 Minimum spanning tree 
3.2.1.1.3 Travel speed and time contours 
After shortest distances between the various cities and ports are calculated, they 
can be converted to travel time by assuming a reasonable vehicle travel speed. 
According to Fan and Zhang (2002), the highway operating speed of trucks in China 
was surveyed to be 75km/h. This speed is below the speed limit for trucks on Chinese 
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highways that generally ranges from 80 km/h to 100km/h. It is adopted as a 
hypothetical operating speed of container trucks in the hinterlands of both ports in 
this thesis. Travel time can then be calculated using the speed-distance equation: 
Travel time = Distance / Operating speed of container trucks 
After travel times are calculated for all individual nodes, points having integer 
travel times on highway segments can be located approximately for they are bounded 
by two neighboring nodes. Travel time contours can then be drawn by connecting two 
points having the same integer travel times on neighboring highway segments using a 
straight line, as illustrated in Figure 3.14. 
The Excel spreadsheet for shortest distance and travel time calculation is attached 
in the appendix. 
 
Figure 3.14 Travel time contours (example) 
3.2.1.2 Cumulative GDP and population data 
GDP and population data of year 2008 for all Chinese cities are compiled and 
stored in an excel sheet attached in appendix. As the data are collected from various 
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provincial year books that may have differing format and data type, caution is 
required when processing them. GDP data are normalized across all provincial year 
books and are collected without modification. However, population data are not 
standardized for all provinces. Registered residents and permanent residents are two 
types of population data that are used in year books. Some provinces adopted one of 
the two above-mentioned data types, while others used both in the year books. As 
such, in this thesis, permanent resident data are used where they are available, while 
the registered residents are accepted only when the former do not exist. This is 
because permanent resident data reflect better the real situation of the places studied 
whereby both registered and unregistered residents are taken into consideration. 
Although economic activities take place across both urban and rural areas, it is 
evident that the majority of GDP are generated in city or industrial areas. It is 
assumed in this thesis that all GDP generated within a city concentrates in city centers 
for simplicity purposes. Although population is much more evenly dispersed across 
urban and rural areas than GDP, it follows the same assumption above to ensure 
consistency in data analysis. 
The determination of city centers’ location is revisited here. After travel times are 
calculated for all nodes, it is possible to estimate travel times to individual city 
centers where freight will be transported. Two options are possible, i.e. to read 
directly from the map drawn with travel time contours, or to estimate the travel time 
to city centers using travel times along highway segments within a city which have 
been already computed. The former method is adopted in this thesis because of two 
reasons. First of all, it is straightforward to read from a map. Secondly, given the 
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assumptions and estimations made earlier such as vehicle speed, this calculation is 
approximative in nature. Hence, determination of the precise travel time to city 
centers is not necessary.  
City centers located between two hourly time contours (t and t+1) will be counted 
towards the outer contour (t+1). Those located on the time contour will be counted 
toward it. Figure 3.15 illustrates an example. City A, C, D are counted toward the 4h, 
3h and 2h contours respectively, while city B is counted toward the 4h contour as it 
lies on this contour. 
 
Figure 3.15 Example of travel time contours  
All cities covered between two adjacent contours are categorized together and 
their respective GDP and population summed to obtain the total GDP and population 
covered between the two contours (t and t-1) (Equation 3.1). Cumulative GDP and 
population covered by a contour (t) are obtained by adding all GDP and population 













 …………… ……….3.2 
where Cityit denotes GDP or population of a particular city i within a contour 
stripe between t and t-1. Cityt denotes total GDP or population of all cities between 
contour stripe t and t-1. City denotes cumulative GDP and population of all cities 
within contour t from a port. 
3.2.2 Methodology for railway network analysis 
The shortest railway distances from inland cities to the six ports are calculated 
based on China’s existing railway network. The Cargo Transport Rate and Mileage 
Chart published by MORC (2008) is referred to as the primary source where railway 
mileages are retrieved and analyzed. Travel times from the ports to the various inland 
cities are calculated and twelve-hourly travel time contours are drawn accordingly. 
GDP and population data at city level are incorporated to compute cumulative GDP 
and population enclosed by travel time contours. 
3.2.2.1 Railway Travel time and distance  
3.2.2.1.1 Geographical dimensions 
In literature, railway is considered efficient and cost-effective for long-distance 
transport. Railway network throughout China will be considered for analysis in this 
thesis. However, due to the vast geographical dimension considered and the fact that 
railway is not directly accessible for every city, it is impossible to exhaustively study 
every city in the hinterland area considered as did for highway network above. A 
portion of cities will be selected and analyzed. 
 35 
3.2.2.1.2 Shortest path model 
Since railway freight rates are charged by delivery distance and the Cargo 
Transport Rate and Mileage Chart is referred for rates calculation, it is justifiable to 
adopt shortest path as railway transport route. Although change onto a route that is 
not the shortest due to traffic conditions or train scheduling is possible, it is ignored 
for simplicity. 
Like in the previous section, links and nodes in the railway transport network 
have to be identified before shortest path algorithms can be applied to solving for the 
shortest routes for the six selected ports to inland cities. In short, links and nodes in 
the railway network represent railways and rail freight terminals respectively. Some 
important explanations are made in detail below in defining the railway links and 
notes. In this thesis, national railways owned and operated by MORC are used for 
analysis. Other joint-venture lines that are important in freight transport, such as 
Jingjiu (Beijing - Hong Kong) are also included. They form the links of the railway 
network to be analyzed. 
Furthermore, as rail freight terminals are of trivial dimension compared to railway 
length, it is reasonable to directly assume that they are transport nodes with zero-
dimension. In addition, these terminals are the origins/destinations of railway cargo 
flows. All cargoes transported to/from these terminals are delivered to places nearby 
by other modes such as short-distance trucking. In other words, railway freight 
terminals act as freight consolidation or deconsolidation nodes that serve their 
neighboring regions. A city is a typical region that is served by railway freight 
terminals located in it. Hence, in this thesis, it is assumed that rail freight terminals 
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are zero-dimension nodes that represent the cities where they are located in the 
context of railway freight transport. Furthermore, like in highway network, another 
simple and straightforward set of nodes are junctions where two or more railways 
intersect. They are used together with freight terminals in shortest path calculation. 
The two types of nodes in railway transport network are shown in Figure 3.16. In 
total, approximately 120 cities are chosen as nodes for analysis. This is based on two 
criteria as follows. First of all, cities that have existing container transport train 
services are selected. Secondly, major train stations shown in the railway map 
published by MORC are also selected. In situations where there exist multiple rail 
freight terminals within a single city (city B), it is assumed that the major terminal in 
terms of freight volume is used as the node that represents the city. The error arisen 
from this assumption (order of 10 km) is insignificant compared to railway travel 
distance (order of 1000 km). 
 
Figure 3.16 Example of railway network with freight terminals and cities 
After determining the railway nodes and links, a railway transport network is 
formed with link length information available in the Cargo Transport Rate and 
Mileage Chart. Similar as the highway network analyzed in section 3.2.1, there is 
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neither parallel link nor negative cycle in railway transport network. It is thus possible 
to use Dijkstra’s algorithm to solve for the shortest path. For simplicity reasons, 
however, calculation using Excel is carried out instead. 
3.2.2.1.3 Railway travel speed and time contours from the ports to hinterland 
As mentioned earlier, there is regular container transport service provided by 
CRCT, named five-fix container transport. Five-fix container trains are referred to as 
fixed service timetable, origin and destination, route, price and service code. It is an 
express train service that is operated between certain major freight stations in China. 
The histogram of speed distribution for 59 container train services is drawn in the 
Figure 3.17 below. Relevant information on the five-fix trains is included in appendix 





















H istogram  for container train speed distribution
 
Figure 3.17 Histogram of container train speed distribution 
(Source: CRCT, 2011) 
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The median speed is obtained to be 34.4 km/h and the mean speed 34.7 km/h. It 
corresponds well with the average freight train operating speed (33 km/h) as of 2008 
(MORC, 2009). A speed of 34 km/h is thus adopted as a hypothetical operating speed 
of container trains in the hinterlands of the ports in this thesis. Travel time can then be 
calculated using speed-distance equation: 
Travel time = Distance / Operating speed of container trains 
After travel times are calculated for all individual nodes, points having integer 
travel times on railway segments can be located approximately as done in section 3. 
Travel time contours can be drawn accordingly by connecting two points having the 
same integer travel times on neighboring railway segments using a straight line. 
The Excel spreadsheet for shortest distance and travel time calculation is attached 
in the appendix Table A-7 to Table A-12. 
3.2.2.2 Cumulative GDP and population 
GDP and population data are compiled as in Section 3.2.1.2. 
It is evident that a railway freight terminal does not generate most of the GDP in a 
city, neither be it a place where population concentrates. However, in order to ensure 
consistency in methodology of highway and railway analysis, a freight terminal is 
assumed to be nodes where a city’s GDP and population concentrates. 
Like in highway network analysis, railway freight terminals located between two 
twelve-hourly time contours (12t and 12(t+1)) will be counted towards the outer 
contour (12(t+1)). Those located on the time contour will be counted toward it. 
All cities covered between two adjacent contours are categorized together and 
their respective GDP and population summed to obtain the total GDP and population 
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covered between the two contours (Equation 3.1). Cumulative GDP and population 
covered by a contour are obtained by adding all GDP and population within this 
contour (Equation 3.2). 
3.3 Results and analysis 
3.3.1 Highway network analysis 
Resulting shortest path to inland cities and hourly travel time contours for the six 
ports are shown in the Figures 3.18-3.32 below.  
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Figure 3.19 Highway shortest path and time contours from Port of Ningbo 
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Figure 3.23 Highway shortest path and time contours from Port of Guangzhou 
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In general, travel time contours of up to 9 or 11 hours are drawn for each port. 
This corresponds to an area of about 700 or 800 km radius from the port. It is above 
the theoretical maximum distance of 500 km for cost-effective road transport as 
mention earlier. 
The Figures 3.24 and 3.25 below present cumulative GDP and population with 
respect to travel times for the ports. As indicated, Port of Tianjin has a better 
coverage of hinterland in terms of population followed by Shanghai and Qingdao, 
while Port of Guangzhou and Shenzhen have much less population coverage. In 
addition, Port of Shanghai and Qingdao have good GDP coverage whereas Port of 
Guanzhou and Shenzhen cover significantly less. Some reasons can be identified that 
may have led to this situation. Population density and GDP output is extremely 
concentrated at the Pearl River Delta where locates 11 cities within a radius of 200 
km. This constitutes the major hinterland for Port of Shenzhen (Yantian Port). 
Population and especially GDP drop dramatically as it goes further beyond. This 
unbalanced situation creates a hinterland that is narrow and small in size for the Port 
of Shenzhen. In contrast, population and GDP are generally higher in the east and 
central part of China compared to the south. The drop in GDP and population is more 
modest beyond Shanghai and Qingdao’s adjacent provinces. This gives Port of 
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Figure 3.24 Cumulative population covered by highway travel time contours 
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Figure 3.25 Cumulative GDP covered by highway travel time contours 
3.3.2 Railway network analysis 
The resulting railway shortest path to inland cities and hourly travel time contours 
for the two ports are shown in the figures below.  
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Figure 3.31 Railway shortest path and time contours from Port of Guangzhou 
In general, the contours cover 3 days (2500km) or more in terms of railway travel 
time (distance) starting from the six ports. This covers most part of China, except 
remotes provinces like Xinjiang and Tibet. 
The Figures 3.32 and 3.33 below present cumulative GDP and population with 
respect to railway travel times for all ports. Unlike highway hinterland, all six ports 
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have comparable coverage in terms of population and GDP with travel time of 3 days 
or above. This is not surprising as container departing from to these ports can reach 
most part of China within 3 days by train. However, since the average rail freight 
transport distance is about 1600 km (travel time of 2 days), it is also important to 
compare ports’ coverage at this distance. As indicated, ports’ coverage varies at this 
shorter distance. This is attributable to the location of ports. Port of Shanghai and 
Ningbo is located in the east of China which offers it good accessibility to most part 
of China. In contrast, Port of Shenzhen is located at the south corner of China, which 
makes it difficult to access the country’s northern part.  














































































Hinterland Analysis For Six Chinese Ports Without Considering Port 
Interaction 
4.1 Introduction 
Port hinterland is referred to as areas served by the port. It defines the geographic 
dimension that is influenced by a port and therefore is an important indicator that 
reflects port’s competitiveness (Wang, 2010). Many factors are identified to affect the 
size and shape of port hinterland, among which transport time, distance and mode as 
well as port handling capacity and local economic activities of inland areas are 
considered in this analysis. 
Port hinterland implies the existence of freight traffic between the inland areas 
and port, including containers, general bulk cargos and so forth. The size and shape of 
port hinterland vary by commodity type and transport mode. In this thesis, only 
container transport is considered.  This helps simplify the problem as the types of 
cargos that are containerized are analyzed together as a single type of cargo, i.e. 
containers. With regard to transport modes, containers arriving at or departing from 
the port are transported from or to the hinterland by three major modes: road, rail and 
water transport. These transport modes possess their respective distinctive hinterlands 
that are in general not the same in geographic dimension. It is therefore necessary to 
study port hinterland with respect to transport modes in order to best reflect this 
situation. In this thesis, port hinterland analysis is based on two transport modes: road 




Hinterland analysis in this chapter is carried out based on two transport modes, i.e. 
road and rail, without considering port interaction. More specifically, the six selected 
ports are analyzed independently from each other. Although in reality, port hinterland 
overlap is likely to occur, it is reserved for the next chapter to explore. This chapter 
serves as a preliminary study to assess port hinterland market share and as a basis for 
further improvement of the model. Results from the transport network analysis in 
Chapter 3 are used as inputs into the gravity model for analysis.  
4.2.1 Hinterland analysis based on highway network 
4.2.1.1 Definition of study area 
The exact size of port hinterland is difficult to delimit as it depends on a variety of 
factors that may not be easy to assess and quantify (Van Klink and Van Den Berg, 
1998). Some estimation is therefore necessary to approximate the geographical 
dimension to be studied.  
To begin with, some qualitative descriptions from the various port operators and 
authorities, local and ministerial government bodies and research or consulting firms 
suggest a preliminary study area for this thesis to explore. According to the local port 
authority (Port of Shenzhen and Guangzhou, 2010), the primary hinterland that 
generates most of the cargo for both ports is the cities located in Pearl River Delta. 
However, a small portion of cargos from adjacent provinces are also transported via 
the two ports. In a discussion presentation to study the prospective Free Trade Zone 
for Tianjin Port, Accenture (2008) suggests that the primary hinterland for Port of 
Tianjin is Tianjin, Beijing, Hebei and Shanxi provinces or municipalities whereas the 
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primary hinterland for Port of Qingdao is Bohai Rim, especially Shandong province. 
In the Initial Public Offering (IPO) document for investors, Ningbo Port Company 
claims the whole area around Yangtze River to be its potential hinterland. However, 
as to date, most cargos transported to and from Ningbo port are still generated in the 
Yangtze River Delta, especially Zhejiang Province. Moreover, as mentioned earlier, 
Shanghai city, Zhejiang and Jiangsu provinces are the primary hinterland that 
contributes to 92% of Shanghai Port’s throughput, although its potential hinterland is 
extremely vast that comprises all regions along the Yangtze River. The primary 
hinterlands as suggested by the various sources for the six ports are drawn in the 
Figure 4.1 below. The area enclosed by the dark line is the combined area of all 
potential or indirect hinterlands of the ports. 
 
Figure 4.1 Port hinterlands 
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Furthermore, the existence of container traffic in the area is a prerequisite for it to 
be a port’s hinterland. The number of containers transported by truck in the various 
provinces is tabulated in Table 4.1 below. 
Among the total number of containers transported by road, 84% are transported in 
the combined primary hinterlands and 90% in the indirect hinterlands. The area 
enclosed in dark in the figure above accounts for about 90% of China’s total import 
and export. As import/export is the most important component for China’s port 
throughput, it is therefore used as the study area that is possibly the hinterlands of the 
six ports based on road transport. 
 




Table 4.1 Container traffic in various provinces (Source: MOCC year book 2006) 
TEUs 
Province Year 2005 Year 2004 Year 2003 
Shanghai 8842100  8192100  5966200  
Guangdong 3597200  3694000  3303500  
Shandong 3078500  2730600  2593400  
Zhejiang 3058900  2377800  1830200  
Liaoning 1874000  1333900  1025000  
Tianjin 1779500  467600  417600  
Fujian 1249200  1118600  588700  
Jiangsu 243600  238900  355800  
Hebei 178900  156400  28700  
Guangxi 157900  64400  51000  
Sichuan 137900  147700  184300  
Chongqing 113200  72100  50000  
Anhui 62700  54400  38000  
Hunan 60400  60600  43000  
Hainan 55400  24700  38400  
Shan'xi 47400  34100  33800  
Beijin 44600  37800  34000  
Jilin 25100  8800  8200  
Heeilongjiang 22400  27300  18900  
Hubei 8400  500  500  
Neimenggu 6800  5900  3600  
Shanxi 3700  3700  2200  
Gansu 900  600  200  
Henan 700  9900  4800  
Jiangxi n.a n.a n.a 
Guizhou n.a n.a n.a 
Yunnan n.a 3800  8000  
Xizang n.a n.a n.a 
Qinghai n.a n.a n.a 
Ningxia n.a n.a n.a 
Xinjiang n.a n.a n.a 
Total 24649400  20866200  16628000  
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Within the study area, it is not likely that long-haul container road transport is 
economically feasible to generate appreciable volume. For example, it is not likely for 
containers from port of Tianjin to be transported by truck to Guangdong Province. It 
is therefore necessary to divide the study area into smaller areas specific for each port. 
This is done by choosing an area of a radius of about 800km from the port within the 
study area. Province boundaries are usually used to delimit the sub-areas. The sub-
areas are the same as described in Chapter 3 for transport network analysis, as shown 
below. 
 
Figure 4.3 Sub study areas 
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As presented, there are two overlapping areas of the three sub-areas. Since this 
chapter deals with hinterland analysis without port interaction, the potential port 
interaction within the overlapping area is not considered.  
4.2.1.2 Gravity model 
 Gravity model is widely used in transportation planning to estimate trips 
generated between different urban zones. The impedance function and the concept of 
mass that respectively denotes the easiness of travelling from one place to another 
and the attractiveness of either place can be assimilated for port and port hinterland 
interaction. The further the port is from the cities, the less likely it can attract traffic 
from the cities. Likewise, the bigger the size of the city and the port, the more likely 
there exists higher traffic volume between them.  
The hypothetical mechanism can be shown in the figure Figure 4.4 below. 
 There are other conditions to fulfill in order for the gravity model to work. The 
study area is considered to be a closed area that is bounded to allow traffic flow only 
between the port and the cities. Possible transfer at an inland terminal is assumed not 




where F denotes the total container traffic passing through the port, and Vi denotes 







Figure 4.4 Gravity model mechanisms 
 
Figure 4.5 Container flow between port and hinterland 
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where Vi denotes the volume of container traffic between the port and an inland 
city i; Ai denotes the mass of city i that can attract potential container traffic; Ii 
denotes the impedance between the port and city i that dampens the volume of 
container traffic; P denotes the mass of the port that indicates how attractive the port 
is to draw container traffic from the inland areas. 
The impedance is supposed to be reversely proportional to travel distance or time. 
In Chapter 3, the travel time to a city consists of two components, i.e. entry and exit 
travel time for a city. Moreover, there is problem of possible multiple existence of 
travel time for a single city as well. Two steps are used in order to resolve this 
problem and introduce a single input into the gravity model as travel time to a 
particular city. As presented below, Tik is the average travel time from the port to city 
i of a particular highway k traversing city i. Ti is the final input to the gravity model 
which is the minimum travel time among others for highways on the spanning tree 
















Although there are errors introduced because of this approximation, they are not 
significant compared to the study area considered in this thesis and are ignored. 
In this chapter, several combinations of values are assigned to the parameters. To 
begin with, only the reciprocal of travel time is used as the impedance and other two 
parameters are assigned to one which represents identical mass for both port and 
inland cities. Secondly, the reciprocal of travel time is still inputted as impedance.  
GDP data of individual inland cities within the study area is inputted as Ai. It 
represents the overall level of a city’s economic activity that is important for potential 
container traffic generation. Port mass is still assigned to one, assuming identical port 
attractiveness. Thirdly, GDP and time are incorporated with port’s container handling 
capacity used as the mass P of the port. Port’s capacity is a constant that usually does 
not change over time, unless a new project is carried out on the port. It is an indicator 
that denotes the size of a port and the port’s potential to attract container traffic from 
the hinterland. In addition, under the simplest situation whereby port is running at full 
capacity, it is also the volume of total container traffic between the port and its 
hinterland and ideally equals to∑ iV . 

































As the container traffic between inland cities and the port is estimated by the 
gravity model from the supply side (port side), and may not reflect the actual situation, 
some further calibration is needed. The most important issue is to calibrate the 
estimated container traffic to matching the number of containers generated in 
individual cities so that neither significant over- nor under-estimation occurs. The 
figure below is an illustration. 
 
Figure 4.6 Over- and under-estimation of container flow 
A straight forward approach to solving this problem would be to find the most 
suitable data that can reflect the reality. Ocean shipping is the major transport mode 
that is used for importing and exporting cargo in China. It accounts for approximately 
90% of total import and export transport by value (MOCC, 2010). As the only 
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intermodal terminal between ocean and land transport, port handles virtually all 
import and export cargo that are transported by ocean. It is the most important 
gateway for importing and exporting goods. Assuming that imported and exported 
containerized freight and general cargo have equal share in every city within the 
study area and that the volume of import/export by other modes such as air is 
negligible, it is evident that the volume of container traffic imported to and exported 
from a particular city within the study area is equal to the container traffic between all 
existing ports and this city. A further assumption is that the volume and value of 
imported and exported goods are linearly proportional so that the volume of container 
traffic between ports and cities is also linearly proportional with the import and 
export value of these cities. This allows the use of available data on import and export 
values instead of their volume which are not always readily available. It can be 
formulated as: 
eximexim ValueaVolume ++ ⋅= ……………………………4.9 
where a is a conversion coefficient, eximVolume + and eximValue + denote the 
import and export volume and value respectively. 
Figure 4.7 below gives an illustration. 
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Figure 4.7 Assumptions adopted in formulation of gravity model 
As presented in Section 1.1, the six selected ports represent approximately 80% of 
coastal ports’ container throughput in China. Assume that all containers imported to 
and exported from the inland cities traverse through the six selected ports only, the 
whole study area can then be modeled as a system with only six exits for container 
flow. However, as this chapter deals with the situation where port interaction is not 
taken into consideration, only one port is considered at a time instead of multiple of 
























Where Im and Ex denotes the import and export value of a particular city i. Vi is 











However, caution should be taken to assume the equality of F and P. F is the 
container traffic that traverses a port, while P is the port mass that is assigned the 
value of port handling capacity. Concerning the first two sets of parameter inputs, 
port handling capacity is assumed to be identical. In all three sets of inputs, container 
traffic F is always assumed to match port capacity. However, as presented in the 
figure below, there are five different categories of container traffic flows according to 
the origin and destination of cargo that traverses the port. It is therefore necessary to 





Figure 4.8 Different types of flows that composes of port’s total container traffic 
 
Figure 4.9 Different types of flows that composes of port’s total container traffic 
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In Figure 4.8, flow 1 represents international transshipment that does not 
contribute to hinterland road or rail transport at all. Flow 2 and 5 are domestic – 
international and domestic – domestic transshipment respectively by short sea or river 
barge services. They do not contribute to overland transport as well. The two other 
types of flow, i.e. 3 and 4 are the only ones that contribute directly to inland road / 
rail transport. 
According to the data collection standard published by MOCC, the total port 
throughput is computed by the formula: 
54321 222 VVVVVThroughput ++++=  ……………4.13 
where V1, V2 and V5 are double counted to reflect the double berth handling process, 
that is unloading the container from ship one and loading it to ship two. What 
concerns this thesis is only the portion of throughput generated by 43 VV + .  
As port handling capacity does not provide information on the above-mentioned 
situation, it necessitates some modification in order to take this into account. Port 
throughput data are used to serve as an illustration as follows. 
 In 2008, the water-water container transshipment in Port of Shanghai amounts to 
37.7% of port’s total throughput (SIPG). This figure is about 16% in Ningbo Port 
(Ningbo Port Authority, 2010) and 14% for Shenzhen port (Shenzhen Port, 2009). 
Due to the lack of information, this figure is assumed to be 20% for the other ports, 
which equals to the share of water transport (excluding ocean transport) in China 
among all modes. The modal split is tabulated in Table 4.2, assuming rail transport 




Table 4.2 Modal share of container transport for selected ports  
(Source: MOCC yearly report 2008) 
Modal share 




water Road Rail 
Water-
water Road Rail Total 
Shanghai 37.70% 60.30% 2% 10548460  16871940  559600  27980000  
Ningbo 16% 82.00% 2% 1796160  9205320  224520  11226000  
Tianjin 20% 78.00% 2% 1700000  6630000  170000  8500000  
Qingdao 20% 78.00% 2% 2064000  8049600  206400  10320000  
Shenzhen 14% 84.00% 2% 2997960  17987760  428280  21414000  
Guangzhou 20% 78.00% 2% 2200200  8580780  220020  11001000  
 
Overland container traffic which comprises rail and road transport has two 
components, i.e. V3 and V4. They represent domestic and international container 
traffic respectively. It is obvious that only V4 is directly related to foreign trade, or 
import and export. Therefore, unless the share of V4 in the total port throughput is 
large enough, the use of data on import and export to calibrate the container traffic 
derived from gravity model cannot be justified. 
Table 4.3 below presents the six ports’ total container throughput in 2007 and 
categorizes it into international and domestic throughput. 
Table 4.3 Port throughput composition (2007) 
Port Total Throughput (10000 TEU) International Domestic 
Shanghai 2609.80 2034.10 575.70 
Ningbo 935.60 824.40 111.20 
Tianjin 703.30 500.20 203.10 
Qingdao 946.20 742.40 203.80 
Shenzhen 2081.30 1976.00 105.30 
Guangzhou 920.60 307.40 613.20 
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According to the flow types specified earlier, the domestic and international 
components of port’s throughput can be computed as follows: 
532 2VVVroughputDomesticTh ++=  …………………4.14 
4212 VVVputnalThroughInternatio ++=  ……………………4.15 
Given the five types of flow and the data available, it is possible to compute the 
range of V3 and V4 for each port that can be used to assess the appropriateness of 
utilizing import and export to balance the flow. The computation result is tabulated in 
Tables 4.4 and 4.5 below. 
Table 4.4 Computation of container flow types 
Port V2+V3+2V5 V2+2V1+V4 2V2+2V1+2V5 2V1 V3+V4 2V2+2V5 V2+V5 
Shanghai 22.06% 77.94% 37.70% 5.00% 62.30% 32.70% 16.35% 
Ningbo 11.89% 88.11% 16.00% 5.00%* 84.00% 11.00% 5.50% 
Tianjin 28.88% 71.12% 20.00%* 5.00%* 80.00% 15.00% 7.50% 
Qingdao 21.54% 78.46% 20.00%* 5.00%* 80.00% 15.00% 7.50% 
Shenzhen 5.06% 94.94% 14.00% 13.50% 86.00% 0.50% 0.25% 
Guangzhou 66.61% 33.39% 20.00%* 5.00%* 80.00% 15.00% 7.50% 
*assumption, deduced from indirect data available 
Table 4.5 Derived possible range of V3 and V4  
max V4 min V4 max V3 min V3 
max{V4/(V4+V3)} 
(max percent of V4 
out of V4+V3) 
min{V4/(V4+V4)} 
(min percent of V4 
out of V4+V3) 
Port V2+V4 V4-V5 V3+V5 V3-V2 (V2+V4)/(V3+V4) (V4-V5)/(V3+V4) 
Shanghai 72.94% 56.59% 5.71% 0.00% 100.00% 90.84% 
Ningbo 83.11% 77.61% 6.39% 0.89% 98.95% 92.40% 
Tianjin 66.12% 58.62% 21.38% 13.88% 82.65% 73.28% 
Qingdao 73.46% 65.96% 14.04% 6.54% 91.83% 82.45% 
Shenzhen 81.44% 81.19% 4.81% 4.56% 94.70% 94.41% 
Guangzhou 28.39% 20.89% 59.11% 51.61% 35.49% 26.11% 
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As presented above, the flow component V4 which is attributable to foreign trade 
is within a range that is always dominant over V3 for all ports except Guangzhou. 
This justifies the usage of import and export to calibrate the estimated flow for the 
five ports except Guangzhou. It is assumed that the data of year 2007 are typical and 
do not change significantly over several years. The result derived from the actual port 
throughput is included to modify port capacity so as to better reflect the situation. 
Gravity model is applied to all ports, with the assumption that the five ports which 
rely heavily on foreign trade generate purely international container traffic (i.e. V3=0) 
whereas Port of Guangzhou has an average of 30% share of international container 
traffic that is eligible for this analysis. In other words, the portion of domestic 
container traffic generated by Port of Guangzhou cannot be re-balanced. 
4.2.2 Hinterland analysis based on railway network 
4.2.2.1 Definition of study area 
Railway freight transport is typically considered to be the most economical for 
long-haul transport. This characteristic of rail transport necessitates a study area that 
is sufficiently large to reflect the possible container flows on trains. Therefore, the 
whole of China is chosen as the study area, with some modifications as described as 
follows. Firstly, existing container freight train services do not serve short distances 
up to 350 km. This means the vicinity of a port with a radius of 350 km will not be 
served by train. Secondly, it is not likely that containers departing from or arriving at 
a port are coming from or destined to the vicinity of another port by train. For 
example, a container generated in the Pearl River Delta is not likely to be transported 
by train to Port of Shanghai and loaded on a ship departing from there. To sum up, 
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the areas with travel time (or travel distance) less than or equal to 10 hours (or 340 
km) from the selected ports is excluded from the study area. The defined study area is 
shown below in Figure 4.10. 
 
Figure 4.10 Study area for railway transport 
4.2.2.2 Gravity model 
The gravity model is the same for hinterland analysis based on railway as 











With the flow conservation condition: 
∑=
i
iVF  ……………..………….…………..4.17 
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The assumption behind calibrating the flow using import and export data as done 
for highway transport is no longer valid for analysis done based on railway. This is 
because the container traffic volume is so small that it cannot be approximated as 
proportional to the import and export value of the respective cities. Consequently, the 
analysis is done solely from container supply side, without calibration.  
Similar to the analysis done based on highway network, three sets of parameter 
































As mentioned in Section 4.2.1, the number of containers transported by train is 
2% of all port’s throughput. The cities studied are the same as in chapter 3. 
4.3 Result and analysis 
4.3.1 Result and analysis based on highway 
Port interaction is not considered and the estimations derived from gravity model 



















It is expected that all three types of results are the same. The ratio of containers 
transport to and from a particular city and the total port capacity is always equal to the 
proportion of combined value of import and export of this city out of the combined 
import and export for the study area of the port. An example of the result is shown for 
Port of Shenzhen and Port of Guangzhou in Table 4.6 below. 









traffic (30% of 
V3+V4 
calibrated) 
Shenzhen 0.3808 2917072 0.3808 534614 
Zhuhai 0.0594 455274 0.0594 83438 
Zhongshan 0.0329 251873 0.0329 46161 
Heizhou 0.0377 289164 0.0377 52995 
Dongguan 0.1439 1102644 0.1439 202082 
Guangzhou 0.1040 796837 0.1040 146037 
Foshan 0.0536 410361 0.0536 75207 
Jiangmen 0.0167 127759 0.0167 23414 
Shanmei 0.0025 19015 0.0025 3485 
Heyuan 0.0025 19161 0.0025 3512 
Zhaoqing 0.0047 35697 0.0047 6542 
Qingyuan 0.0038 28853 0.0038 5288 
Meizhou 0.0010 7408 0.0010 1358 
Jieyang 0.0031 23934 0.0031 4386 
Yangjiang 0.0016 12123 0.0016 2222 
Yunfu 0.0015 11228 0.0015 2058 
Shaoguan 0.0018 13639 0.0018 2500 
Shantou 0.0080 61226 0.0080 11221 
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Table 4.6 (Cont’d) 
Chaozhou 0.0028 21689 0.0028 3975 
Maoming 0.0009 7194 0.0009 1318 
Wuzhou 0.0006 4953 0.0006 908 
Yulin 0.0006 4301 0.0006 788 
Zhanjiang 0.0042 32363 0.0042 5931 
Hezhou 0.0001 1031 0.0001 189 
Zhangzhou 0.0061 46947 0.0061 8604 
Ganzhou 0.0016 12428 0.0016 2278 
Chenzhou 0.0007 5495 0.0007 1007 
Guigang 0.0002 1593 0.0002 292 
Beihai 0.0009 6910 0.0009 1266 
Xiamen 0.0554 424213 0.0554 77746 
Qingzhou 0.0016 12365 0.0016 2266 
Guilin 0.0013 9834 0.0013 1802 
Longyan 0.0009 6538 0.0009 1198 
Ji'an 0.0004 3081 0.0004 565 
Hengyang 0.0014 10439 0.0014 1913 
Fangchenggang 0.0028 21459 0.0028 3933 
Quanzhou 0.0109 83597 0.0109 15321 
Nanning 0.0024 18185 0.0024 3333 
Zhuzhou 0.0015 11157 0.0015 2045 
Futian 0.0029 22153 0.0029 4060 
Pinxiang 0.0003 2447 0.0003 449 
Xinyu 0.0053 40647 0.0053 7449 
Yichun 0.0005 3514 0.0005 644 
Chongzuo 0.0020 15543 0.0020 2849 
Sanming 0.0011 8316 0.0011 1524 
Yongzhou 0.0002 1591 0.0002 292 
Fuzhou 0.0238 182229 0.0238 33397 
Changsha 0.0066 50238 0.0066 9207 
Laibin 0.0007 5081 0.0007 931 
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As can be observed, excluding the unbalanced container traffic, all cities have the 
same proportion of container throughput for both ports. This is because the sub-study 
area for the two ports is the same, namely Guangdong and four other adjacent 
provinces. In addition, the market shares of both ports for all inland cities are the 
same. As the unbalanced domestic container flow is not comparable with the 
balanced one, they are not compared directly. 
In Table 4.7 below, the percentages of container traffic generated from the 
selected areas for each port are tabulated. Although it reflects the overall hinterland 
that combines all transport modes, highway transport is the dominant mode and is 
assumed to correspond well with it. As can be seen, all ports rely heavily on local 
hinterland for container generation. For port of Ningbo, about 80% of containers 
generated in Zhejiang province are transported to the port, making it a dominant 
player in its province.  
Table 4.7 Percent share of port container traffic generated in selected areas  
Source: compilation of various sources 




provinces Other provinces 
Shanghai 32% n.a 60% 8% 
Ningbo attract >80% of import/export goods generated in Zhejiang province 
Tianjin <30% n.a >70% 
Qingdao 43% 27% 30% 
Shenzhen 44% 44% 12% 
Guangzhou >80% <20% 
 
The data available can be compared with the results derived from gravity model, as 
shown in Table 4.8 below. 
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Table 4.8 Results of gravity model (without port interaction) 




provinces other provinces 
Shanghai 26.25% 0.00% 48.45% 25.30% 
Ningbo 5.53% 16.71% 77.76% 
Tianjin 11.48% 0.00% 88.52% 
Qingdao 3.89% 22.21% 73.90% 
Shenzhen 38.08% 46.57% 15.35% 
Guangzhou 10.40% 74.25% 15.35% 
 
Some consistency can be observed between the estimated results and the data 
available for Ports of Tianjin, Shanghai, Shenzhen and Guangzhou. However, it fails 
to predict correctly for Ports of Ningbo and Qingdao. Some modification of the model 
is necessary in order to better analyze port hinterland. 
4.3.2 Results and analysis based on railway 
An example of analysis results on Shanghai Port is presented in Table 4.9 below 
and the full results can be referred to in the Appendix Table A-44 and A-45. 
Table 4.9 Selected result for analysis based on railway 
Percent share port container traffic generated by a city Province Cities 
Time, GDP, Throughput Time, GDP Time 
Nanjing(E) 0.00% 0.00% 0.00% 
Bangbu 1.17% 1.17% 3.01% 
Jiangsu 
Xuzhou(N) 3.63% 3.63% 2.26% 
Jinan 3.73% 3.73% 1.55% 
Yanzhou 3.12% 3.12% 1.84% 
Liaocheng 1.45% 1.45% 1.45% 
Heze 1.04% 1.04% 1.58% 
Rizhao 1.10% 1.10% 1.78% 
Qingdao 0.00% 0.00% 0.00% 
Shandong 
Dezhou 0.00% 0.00% 0.00% 
Tianjin Tianjin 0.00% 0.00% 0.00% 
Shanghai Shanghai 0.00% 0.00% 0.00% 
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Table 4.9 (Cont’d) 
Beijing Beijing* 0.00% 0.00% 0.00% 
Hefei 4.23% 4.23% 3.18% 
Anqing 1.35% 1.35% 2.40% 
Anhui 
Wuhu(E) 2.14% 2.14% 3.58% 
Chongqing Chongqing 3.48% 3.48% 0.75% 
Fuzhou(E) 2.37% 2.37% 1.30% 
Longyan 0.79% 0.79% 1.20% 
Zhangping 1.19% 1.19% 1.26% 
Nanping 0.75% 0.75% 1.51% 
Fujian 
Xiamen 1.37% 1.37% 1.10% 
Lanzhou(W) 0.46% 0.46% 0.68% 
Jiayuguan 0.06% 0.06% 0.51% 
Gansu 
Wuwei 0.07% 0.07% 0.61% 
Guangzhou 0.00% 0.00% 0.00% 
Meizhou 0.40% 0.40% 1.03% 
Shantou 0.70% 0.70% 0.93% 
Gongguan 0.00% 0.00% 0.00% 
Maoming 0.68% 0.68% 0.73% 
Guangdong 
Shenzhen 0.00% 0.00% 0.00% 
Nanning 0.77% 0.77% 0.73% 
Guilin(N) 0.66% 0.66% 0.93% 
Guangxi 
Liuzhou 0.61% 0.61% 0.84% 
Guiyang(S) 0.48% 0.48% 0.75% Guizhou 
Liupanshui 0.20% 0.20% 0.67% 
Shijiazhuang 2.69% 2.69% 1.19% 
Baoding 0.00% 0.00% 0.00% 
Handan 2.16% 2.16% 1.36% 
Zhangjiakou 0.00% 0.00% 0.00% 
Cangzhou 0.00% 0.00% 0.00% 
Hebei 
Qinhunagdao(S) 0.00% 0.00% 0.00% 
Harbin 1.35% 1.35% 0.59% 
Qiqihaer 0.30% 0.30% 0.57% 
Mudianjiang 0.21% 0.21% 0.52% 
Heilongjiang 
Daqing 1.03% 1.03% 0.58% 
Zhengzhou(N) 3.50% 3.50% 1.46% 
Anyang 1.03% 1.03% 1.24% 
Henan 
Xingyang 1.02% 1.02% 1.48% 
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Table 4.9 (Cont’d) 
Xinxiang 1.03% 1.03% 1.36% 
Lohe 0.56% 0.56% 1.28% 
Shangqiu 1.36% 1.36% 1.83% 
Nanyang 1.42% 1.42% 1.08% 
Luoyang 2.01% 2.01% 1.31% 
Wuhan(W) 5.85% 5.85% 1.85% 
Yichang 0.90% 0.90% 1.09% 
Jinmen 0.50% 0.50% 1.19% 
Hubei 
Xiangfan(N) 1.07% 1.07% 1.33% 
Changsha 3.34% 3.34% 1.27% 
Yueyang 1.34% 1.34% 1.45% 
Zhuzhou 0.96% 0.96% 1.32% 
Chenzhou 0.62% 0.62% 1.07% 
Yongzhou 0.49% 0.49% 1.07% 
Loudi 0.50% 0.50% 1.19% 
Huaihua 0.38% 0.38% 0.96% 
Hunan 
Hengyang 1.00% 1.00% 1.19% 
Nanchang(XT) 2.48% 2.48% 1.87% 
Pinxiang(QJ) 0.45% 0.45% 1.44% 
Xinyu 0.53% 0.53% 1.65% 
Jiujiang 0.87% 0.87% 1.56% 
Ganzhou 0.85% 0.85% 1.28% 
Jiangxi 
Yintan 0.45% 0.45% 2.18% 
Changchun 1.33% 1.33% 0.65% 
Tonghua 0.22% 0.22% 0.61% 
Jilin 
Jilin 0.64% 0.64% 0.62% 
Shenyang 2.30% 2.30% 0.75% 
Dalian 1.93% 1.93% 0.62% 
Liaoning 
Jinzhou 0.46% 0.46% 0.84% 
Hohhot 0.76% 0.76% 0.72% 
Baotou(E) 0.95% 0.95% 0.67% 
Erlian 0.21% 0.21% 0.67% 
Nei Mongol 
Manzhouli 0.23% 0.23% 0.46% 
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Table 4.9 (Cont’d) 
Ningxia Hui Yinchuan 0.23% 0.23% 0.56% 
Qinghai Xining 0.21% 0.21% 0.63% 
Xian(W) 1.82% 1.82% 0.98% 
Xianyang 0.59% 0.59% 0.97% 
Yan'an 0.48% 0.48% 0.79% 
Ankang 0.20% 0.20% 1.02% 
Shaanxi 
Baoji 0.50% 0.50% 0.88% 
Taiyuan(N) 1.19% 1.19% 1.02% 
Datong 0.38% 0.38% 0.83% 
Shanxi 
Changzhi 0.62% 0.62% 1.13% 
Chengdu(E) 2.11% 2.11% 0.68% 
Dazhou 0.47% 0.47% 0.97% 
Mianyang 0.42% 0.42% 0.71% 
Xichang 0.24% 0.24% 0.54% 
Sichuan 
Guangyuan 0.15% 0.15% 0.79% 
Urumqi(W) 0.30% 0.30% 0.37% 
Alashankou 0.02% 0.02% 0.33% 
Xinjiang 
Uygur 
Kashi 0.06% 0.06% 0.30% 
Xizang Lhasa 0.04% 0.04% 0.35% 
Yunnan Kunming(E) 0.69% 0.69% 0.57% 
Zhejiang Hangzhou 0.00% 0.00% 0.00% 
Total 100.00% 100.00% 100.00% 
 
It can be observed that results for the two columns on the left are the same 
whereas the rightmost column is different. The gravity model is done only from the 
container supply side (port side) and no calibration is possible. Therefore, it is 
expected that results derived from data set with only travel time information will be 
different from the other two data sets. On the other hand, the results from the other 
two data sets are the same because the percent share of container traffic generated by 
a particular city out of total port throughput is independent of port throughput. 
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However, with port throughput inputted into the gravity model, the numerical value 
of the number of containers generated by a particular city can be computed. Container 
volumes for selected cities for all 6 ports are presented in Figure 4.11 below. 
 
Figure 4.11 container flow split for selected cities 
4.4 Summary 
In summary, this chapter analyzes six Chinese port’s hinterland without 
considering port interaction. Each port’s hinterland is analyzed separately from one 
another based on rail and road transport modes. Pre-determined study and sub-study 
areas are established where there exists container traffic to and from the ports. The 
volume of container traffic between these areas and respective ports are estimated 
using gravity model while assuming no port competition is involved. This model 
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provides an upper bound solution for port hinterland. Overall, it produces reasonably 
good results for the ports except the Port of Qingdao and the Port of Ningbo. This 
may be because of the study areas choosen for Port of Qingdao and Port of Ningbo do 
not are bigger than their respective actual hinterlands. This chapter serves as a 
preliminary analysis that facilitates further analysis in Chapter 5 where the effect of 






















Hinterland Analysis For Chinese Ports Considering Port Interaction 
5.1 Introduction 
Chapter 4 analyzes port hinterland without considering port interaction. 
Theoretically, the analysis provides an upper bound estimate of the hinterland of a 
port. However, this is not always realistic as adjacent ports and even ports that are 
distant from one another may compete for market share in the inland areas. The level 
of port competition depends on a number of factors among which this thesis identifies 
mainly two. Firstly, the size of overlapping hinterland of ports affects directly 
competition level between ports. For example, two adjacent ports with highly 
coincided hinterland are more likely to experience intensive competition than distant 
ports with relatively independent hinterlands. Secondly, the type of container flows 
that are generated in the hinterland also affects port competition. For example, Port of 
Guangzhou has a high share of domestic short sea and inland waterway container 
throughput (>60%), while Port of Shenzhen focuses almost exclusively on 
international shipping. They are not likely to face keen competition as they attract 
different types of container flows from their hinterland.  
In this thesis, all six ports are analyzed together to reflect two types of port 
interaction, i.e. interactions between adjacent as well as distant ports. Port interaction 
is mainly manifested by vying for limited number of containers generated in the 
hinterland. If there is no limit of container generation, there will hardly be any 
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competition between ports. In this chapter, port interaction is mainly modeled by 
balancing the flow of a particular city between various competing ports. The same 
inputs are used for the gravity model as in Chapter 4. Analyses are carried out 
separately based on rail and road respectively. 
5.2 Methodology 
Hinterland analysis in this chapter is carried out based on two transport modes, i.e. 
road and rail, considering port interaction. More specifically, this means the selected 
six ports are analyzed together to study their interaction different from Chapter 4. 
Results from the transport network analysis in Chapter 3 are used as input into the 
gravity model for hinterland analysis.  
5.2.1 Hinterland analysis based on highway network 
5.2.1.1 Definition of study area 
The analysis in this chapter follows the same study area as defined in Chapter 4, 
except that it is assumed the cities in the immediate vicinity of port(s) will be the 
exclusive hinterland of the port(s) and are not subject to influence from other distant 
port(s). This is based on the view by Notteboom (2008) that port’s immediate 
hinterland is generally exclusive for the port. Specifically, this includes Qingdao, 
Yantai and Weihai for Qingdao and Tianjin ports and cities in the Yangtze River 
Delta for Shanghai and Ningbo ports. 
5.2.1.2 All-or-nothing assignment 
 All-or-nothing assignment of container traffic is done as a preliminary analysis to 
study port interaction under extreme cases. This is realized by assigning all container 
traffic generated by a specific city to the nearest port. GDPs of inland cities and port 
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throughputs are not inputted. The sub-areas as well as the whole study area are used 
for port interaction analysis on two geographical levels. As presented in the Figure 
5.1 below, the adjacent port pairs, namely Shanghai and Ningbo, Shenzhen and 
Guangzhou, and Tianjin and Qingdao are enclosed by three different sub study areas 
and are analyzed separately. However, possible port interactions within the 
overlapped areas are due for study as well. Therefore, all six ports are further 
analyzed together within the whole study area. 
 




5.2.1.2.1 Hinterland analysis for neighboring port pairs 
Port pairs, i.e. Shanghai and Ningbo, Guangzhou and Shenzhen, Tianjin and 
Qingdao are analyzed according to their respective sub study areas. The travel time 
















Tikj denotes the average travel time from a particular port k port to city i of a 
particular highway j traversing city i. Tik is the input to the gravity model which is the 
minimum travel time among others for highways on the spanning tree traversing 
through city i from port k. 





τ  or 0, ………………………..5.3 
k = 1 or 2, 



























where 1/τ ik denotes the impedance between city i and port k. τ ik is assigned infinity 
if the distance between city i and a particular port is not the shortest among all ports. 
Like in Chapter 4, calibration can be done by introducing import and export data 
to balancing the container flow. New conservation of traffic flow is balanced by: 
1==∑
i





k kVF  ………………………..5.8 
where Fk denotes the freight traffic between a specific port k and the sea side, and 
Vik denotes the traffic volume between port k and inland city i. Fk equals to 1 because 
it is not the absolute port throughput. Vik can be regarded as the percentage of a port’s 
handling capacity that is related to international traffic. 
With the same justification used in Chapter 4 for calibration using import and 





















  ………………………..5.9 
where Imik and Exik denote the import and export respectively of a particular city 
where all container traffic is assigned to the port k under the shortest distance rule. In 
other words, the container traffic from a particular city to the assigned port out of the 
ports’ combined import and export container throughput is equal to the share of the 
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city’s import and export value out of the total import and export value of the cities 




Figure 5.2 All-or-nothing assignment mechanisms 
The container flows from city 4 and 3 are only assigned to port B according to the 



































5.2.1.2.2 Hinterland analysis for all ports 
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 With flow conservation and calibration condition as follows: 
1==∑
i






























5.2.1.3 Gravity model 
 Analyses based on two geographic dimensions are carried out as described in the 
previous section. The gravity model has similar formulation as in Chapter 4. However, 
some modification is necessary because container traffic flow is to be distributed 
among multiple ports instead of an individual one.  
5.2.1.3.1 Analysis for neighboring port pairs 
The study area is the same as Section 5.2.1.2.1. The Figure 5.3 below gives an 
illustration of the new flow conservation. 
 
Figure 5.3 Gravity model for neighboring ports considering port interaction 
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,  ………………………..5.21 
2,1k =
 
where Vik denotes the volume of container traffic between a particular port k and 
an inland city i; Aik denotes the mass of city I with respect to the port k where it can 
attract potential container traffic; Iik denotes the impedance between the port k and 
city i that dampens the volume of container traffic; Pk denotes the mass of the port 
that indicates how attractive the port is to draw container traffic from the inland areas. 
The new conservation of traffic flow is the same as Section 5.2.1.2.1: 
∑=
i





k kVF  ………………………..5.23 
where Fk denotes the freight traffic between a specific port k and the sea side, and 
Vik denotes the traffic volume between port k and inland city i. 
In reality, the import and export containers from a single city are distributed to 
multiple ports instead of one and should be balanced accordingly. This section 
partially solves the problem derived from the previous chapter by considering 
interaction between two neighboring ports. With the same justification used in 
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2,1=k
 




























  ………………………..5.28 
5.2.2.2.1 Hinterland analysis for all ports 
Following the same formulation as the previous section with the exception of 
enlarging the study area and including all six ports for a single analysis, this section 
resolves the ultimate problem of overlapping hinterland that is not considered in 
previous analysis. By considering the whole study area and with the inclusion of all 
selected ports, it is now possible to study port interaction at both local and regional 
level in one single analysis. This is especially useful for studying the competition 
pattern of distant ports for inland areas that are not adjacent to both ports. For 
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example, it is interesting to study the possible hinterland market share of port of 
Qingdao and Shanghai in the distant overlapping areas, as shown in the Figure 5.4 
below.  
 
Figure 5.4 Overlapping hinterland 












,  ………………………..5.29 
6,...,1=k
 
Conservation of traffic flow  
∑=
i
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  ………………………..5.36 
5.2.2 Hinterland analysis based on railway network 
5.2.2.1 Definition of study area 
The analysis in this chapter follows the same study area as defined in chapter 4. 
5.2.2.2 All-or-nothing assignment 
 All-or-nothing assignment of container traffic by railway is done the same way as 
for highway. This is realized by assigning all container traffic generated by a specific 
city to the nearest port. The study area is the same as in chapter 4.  
The travel time inputted follows the same rule as in the previous section, as 
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   ………………………..5.42 
No calibration is possible for this analysis. 
5.2.2.3 Gravity model 
The gravity model is the same for hinterland analysis based on rail as highway in 














With the flow conservation condition: 
∑=
i





k kVF    ………………………..5.45 
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Similar to Chapter 4, the assumption behind calibrating the flow using import and 
export data as done for highway transport is not valid for analysis done based on 
railway. Therefore, the analysis is done solely from container supply side, without 
calibration.  
Similar to the analysis done based on highway network, two sets of parameter 




























  ………………………..5.47 
As mentioned in Section 4.2.1, the number of containers transported by train is 
2% of all port’s throughput. The cities studied are the same as in Chapter 3. 
5.3 Result and analysis 
5.3.1 Result and analysis based on highway 
5.3.1.1 All-or-nothing assignment 
5.3.1.1.1 Result and analysis for neighboring port pairs 
Like in the analysis done in Chapter 4, the ratio of containers transported to and 
from a particular city to the handling capacity related to import and export of the 
assigned port is always equal to the proportion of combined value of import and 
export of this city out of the combined import and export for the cities that are 
assigned to the port. An example of the results is shown for Port of Shenzhen and 
Guangzhou in the Table 5.1 below. The percent share indicated in the table refers to 
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the proportion of container flow from a city to the port out of the total port throughput 
related to international traffic (excluding international transshipment). 
Table 5.1 Result example for all-or-nothing assignment (highway) 
City Percent share Shenzhen Port 
Percent share 
Guangzhou Port 
Shenzhen 47.86% 0.00% 
Zhuhai 7.47% 0.00% 
Zhongshan 4.13% 0.00% 
Heizhou 4.74% 0.00% 
Dongguan 18.09% 0.00% 
Guangzhou 0.00% 50.89% 
Foshan 0.00% 26.21% 
Jiangmen 2.10% 0.00% 
Shanmei 0.31% 0.00% 
Heyuan 0.00% 1.22% 
Zhaoqing 0.00% 2.28% 
Qingyuan 0.00% 1.84% 
Meizhou 0.12% 0.00% 
Jieyang 0.39% 0.00% 
Yangjiang 0.20% 0.00% 
Yunfu 0.00% 0.72% 
Shaoguan 0.00% 0.87% 
Shantou 1.00% 0.00% 
Chaozhou 0.36% 0.00% 
Maoming 0.12% 0.00% 
Wuzhou 0.00% 0.32% 
Yulin 0.00% 0.27% 
Zhanjiang 0.53% 0.00% 
Hezhou 0.00% 0.07% 
Zhangzhou 0.00% 3.00% 
Ganzhou 0.00% 0.79% 
Chenzhou 0.00% 0.35% 
Guigang 0.00% 0.10% 
Beihai 0.11% 0.00% 
Xiamen 6.96% 0.00% 
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Table 5.1 (Cont’d) 
Qingzhou 0.20% 0.00% 
Guilin 0.00% 0.63% 
Longyan 0.00% 0.42% 
Ji'an 0.05% 0.00% 
Hengyang 0.00% 0.67% 
Fangchenggang 0.35% 0.00% 
Quanzhou 1.37% 0.00% 
Nanning 0.00% 1.16% 
Zhuzhou 0.00% 0.71% 
Futian 0.36% 0.00% 
Pinxiang 0.00% 0.16% 
Xinyu 0.00% 2.60% 
Yichun 0.06% 0.00% 
Chongzuo 0.00% 0.99% 
Sanming 0.00% 0.53% 
Yongzhou 0.03% 0.00% 
Fuzhou 2.99% 0.00% 
Changsha 0.00% 3.21% 
Laibin 0.08% 0.00% 
 
The result can be refined to compare with the data available on the percent share of 
port container traffic generated in the area. 
Table 5.2 Percent share of port container traffic generated in selected areas  




provinces Other provinces 
Shanghai 32% n.a 60% 8% 
Ningbo attract >80% of import/export goods generated in Zhejiang province 
Tianjin <30% n.a >70% 
Qingdao 43% 27% 30% 
Shenzhen 44% 44% 12% 
Guangzhou >80% <20% 
Source: compilation of various sources 
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Table 5.3 Result of all-or-nothing assignment (highway, neighboring ports) 




provinces Other provinces 
Shanghai 39.70% 0.00% 49.3% 11.27% 
Ningbo 21.52% 41.76% 36.70% 
Tianjin 18.91% 0.00% 81.09% 
Qingdao 21.61% 37.80% 40.59% 
Shenzhen 47.86% 37.62% 12.57% 
Guangzhou 50.89% 36.54% 14.52% 
 
Good consistency can be observed between the estimated results and the data 
available for port of Tianjin, Shanghai, Shenzhen and Guangzhou. Improvement is 
also seen following the result from Chapter 4 for the Ports of Ningbo and Qingdao. 
The improvement of results suggests that port interaction is an important factor that 
affects port hinterland market share. 
5.3.1.1.2 Result and analysis for all ports 
The detailed result is tabulated in the Appendix Table A-42 and A-43. Some 
highlights are included as follows. 
Table 5.4 Result of all-or-nothing assignment (highway, all ports) 




provinces Other provinces 
Shanghai 44.39% 0.00% 53.67% 1.94% 
Ningbo 27.17% 52.30% 20.53% 
Tianjin 18.80% 0.00% 81.20% 
Qingdao 30.92% 54.47% 14.61% 
Shenzhen 49.55% 40.97% 9.48% 
Guangzhou 51.16% 32.60% 16.24% 
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It shows continual improvement of results. This may be due to the fact that port 
interaction may be at this large geographical level and distance is possibly the most 
important factor that governs port selection.  
The rationale behind all-or-nothing assignment is that given the same transport 
rates and reliability etc, transport time and distance are the most important indicators 
among others that affects port selection. The equi-distance lines indicate the inland 
areas that can be best served by a specific port by road trucking, utilizing distance as 
the only criteria for port selection process. It creates an ideal port hinterland that is 
clear-cut without any hinterland overlap. The equi-distance lines are drawn in Figure 




Figure 5.5 Equi-distance line from ports 
5.3.1.2 Gravity model 
5.3.1.2.1 Result and analysis for neighboring port pairs 
Two sets of inputs are assigned to the gravity model. The results for gravity 
model assuming all ports have equal attraction is presented below followed by results 





Table 5.5 Result of Gravity model with port interaction (time and GDP inputs, 
neighboring ports) 




provinces Other provinces 
Shanghai 42.63% 0.00% 43.87% 13.49% 
Ningbo 11.27% 29.91% 58.82% 
Tianjin 23.75% 0.00% 76.25% 
Qingdao 17.44% 50.25% 32.32% 
Shenzhen 56.86% 33.94% 9.20% 
Guangzhou 18.76% 63.41% 17.83% 
 
Table 5.6 Result of Gravity model with port interaction (time, port throughput and GDP, 
neighboring ports) 




provinces Other provinces 
Shanghai 40.5% 0.00% 43.5% 16% 
Ningbo 12.58% 18.1% 69.3% 
Tianjin 18.9% 0.00% 81.1% 
Qingdao 22.65% 32.46% 44.9% 
Shenzhen 43.16% 44.37% 12.47% 
Guangzhou 31.95% 50.26% 17.79% 
 
5.3.1.2.2 Result and analysis for all ports 
Table 5.7 Result of Gravity model with port interaction (time and GDP, all ports) 




provinces Other provinces 
Shanghai 52.77% 0.00% 44.41% 2.82% 
Ningbo 14.42% 23.62% 61.96% 
Tianjin 20.92% 0.00% 79.08% 
Qingdao 14.96% 23.47% 61.57% 
Shenzhen 58.66% 33.86% 7.48% 
Guangzhou 18.61% 65.35% 16.04% 
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Table 5.8 Result of Gravity model with port interaction (time, port throughput and GDP, 
all ports) 




provinces Other provinces 
Shanghai 42.6% 0.00% 47.78% 9.6% 
Ningbo 20.67% 26.01% 53.32% 
Tianjin 18.1% 0.00% 81.9% 
Qingdao 19.43% 27.62% 52.95% 
Shenzhen 47.28% 47.52% 5.21% 
Guangzhou 35.44% 56.47% 8.08% 
 
5.3.1.3 Further findings, summary and discussion 
The table below presents results for selected cities for gravity model with port 















Table 5.9 Results for selected cities 
Gravity model with port interaction 
 Gravity model for neighboring ports 
City Shanghai Ningbo Tianjin Qingdao Shenzhen Guangzhou 
Shanghai 6450916  1063810  0  0  0  0  
Suzhou 3885501  1447714  0  0  0  0  
Nanjing 606487  341096  0  0  0  0  
Hangzhou 463716  658813  0  0  0  0  
Tangshan 0  0  140764  64662  0  0  
Zhengzhou 56823  43346  21715  83709  0  0  
Xuzhou 46734  33913  16624  68424  0  0  
Ningbo 217922  1368367  0  0  0  0  
Changsha 0  0  0  0  114167  23532  
Shijiazhuang 0  0  60189  106770  0  0  
Taiyuan 0  0  71238  154856  0  0  
Beijing 0  0  3861961  2337023  0  0  
Guangzhou 0  0  0  0  1322129  865427  
Qingdao 0  0  30955  1333791  0  0  
Shenzhen 0  0  0  0  7760449  226841  
Tianjin 0  0  1503773  264759  0  0  
Yantai 0  0  48230  837469  0  0  
Foshan 0  0  0  0  865092  260151  
Dongguan 0  0  0  0  2722942  297738  
Xinyu 50306  47340  0  0  18097  93305  
subtotal 11778406  5004400  5755448  5251464  12802876  1766994  
total 
throughput 16871940  9205320  6630000  8049600  17987760  2574234  




Figure 5.6 Port throughput split among selected cities 
As shown in the results, it is evident that all the selected ports each has a vast 
hinterland area, but with highly concentrated container traffic to only a few cities. This 
corresponds well with the actual situation where the main port hinterlands are restricted 
to the two Deltas and Bohai Rim. Figure 5.7 below presents the cumulative percent 
shares of port's throughput (international, excl. transshipment) versus highway travel 
time to hinterland. With the exception of Qingdao port, most of the container volume 
(>85%) is exchanged between the ports and their hinterland (based on highway only) 
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within a travel raidus of six hour (450 km). This corresponds well with the generally 
agreed maximum trucking distance of 500 km. 
Cumulative percent share of port's handling capacity (international, excl.














































Shanghai Port Ningbo Tianjin Qingdao Shenzhen Guangzhou
 
Figure 5.7 Cumulative percent share of port’s handling capacity versus highway 
travel time 
Figures 5.8 and 5.9 below present ports’ market shares in their hinterlands based on 
the gravity model results considering port competition in the overall study area. 
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Figure 5.10 Port hinterlands 
Figure 5.10 above displays graphically the results for gravity model based on the 
overall study area. The result for Guangzhou Port includes un-calibrated domestic 
container traffic. Otherwise, Port of Shenzhen is expected to have a dominant position 
in all hinterland cities in the sub study area. As shown, each port has a primary 
hinterland (enclosed by dark line) where a majority (typically >80%) of container 
traffic is generated. There is also an area specific to each port whereby a port has a 
dominant share in the container volume generated of this area. By dominant share, it is 
meant that a port holds superior position in terms of container volume share over any 
other port(s) in this area. In addition, within certain areas where a port has dominant 
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share, it may not possess a big edge over other ports. Therein lies possibly keen 
competition where two or more ports have comparable shares in container volume. 
These areas are considered as contestable hinterlands, according to Notteboom (2008). 
It can be observed that the two port pairs  Ningbo and Shanghai, Qingdao and Tianjin 
have large contestable hinterlands that await competition. On the contrary, Port of 
Shenzhen has a rather dominant position over southern China in international container 
transport, given the existing segmentation of market focus of Guangzhou and Shenzhen 
port.  
To sum up, both all-or-nothing assignment and gravity model shows reasonably 
good results for all ports. In particular, gravity model show good results for port of 
Shanghai, Ningbo, Shenzhen, Guangzhou and Tianjin. This is true whether ports are 
analyzed in pairs or considered to interact in larger geographical scale. Although more 
detailed data on container traffic between specific cities and ports are not readily 
available, the models and analysis in this chapter predicts a hinterland size that is 
consistent with the data and qualitative information available for these ports. However, 
analysis for Port of Qingdao does not produce very consistent results with the data 
available for comparison. The problem is that they are predicted to attract too much 
flow from some major cities like Beijing. For example, according to gravity model 
(with all-ports interacting with each other) Port of Qingdao attracts huge container 
traffic from Beijing city that accounts for 20% of its throughput related to international 
traffic. Nonetheless, data available suggests that container traffic from Shandong 
province is the major source of port’s throughput that amounts to more than 80% of the 




Figure 5.11 Illustration of error analysis 
As shown in Figure 5.11 above, ports B and A are considered neighboring ports. City 
C and A are adjacent cities and are within the primary hinterland of port A. Although the 
definition of primary hinterland is vague and not quantitatively available, it suggests an 
upper bound for container traffic between the port and outer areas. As shown in the 
results, gravity model will predict a flow between city C or A and port B that is much 
larger than the real flow that is bounded by the data available (primary hinterland of port 
B). On the other hand, results derived from gravity model for port A has no major error in 
terms of defining the size of primary hinterland, notwithstanding possible errors in 
predicting flows to individual cities. Another possible source of error is the negligence of 
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other transport modes that transport imported or exported goods. In mega-cities like 
Beijing, it is expected that an appreciable portion of its import/export are transported by 
air, which relates to high value-added goods. This will result in distortion of predicted 
container flow pattern derived from gravity model. There are other possible sources of 
error. Government policies and supply chain integration may distort the results as well. 
For example, companies resided in Tianjin will be encouraged to use Tianjin port instead 
of Qingdao by the government even though Qingdao port may have some other 
advantages. In addition, a well-established supply chain between Beijing and Tianjin will 
create a stronger linkage between the two cities than predicted by gravity model and 
dampen the container volume between Port of Qingdao and Beijing. 
5.3.2 Results and analysis based on railway 
5.3.2.1 All-or-nothing assignment 
The all-or-nothing assignment result is presented below in Table 5.10. 
Table 5.10 All-or-nothing assignment result for railway 
Shanghai Ningbo Shenzhen Guangzho
u 
Tianjin Qingdao  
Province 
City name 
distri distri distri distri distri distri 
Nanjing(E
) 
0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 




0.00% 0.00% 0.00% 8.52% 0.00% 0.00% 
Jinan 0.00% 0.00% 0.00% 7.63% 0.00% 0.00% 
Yanzhou 0.00% 0.00% 0.00% 8.23% 0.00% 0.00% 
Liaocheng 0.00% 0.00% 0.00% 8.16% 0.00% 0.00% 
Heze 0.00% 0.00% 0.00% 8.86% 0.00% 0.00% 
Rizhao 0.00% 0.00% 0.00% 7.24% 0.00% 0.00% 
Qingdao 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
Shandong 
Dezhou 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
Tianjin Tianjin 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
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Table 5.10 (Cont’d) 
Shanghai Shanghai 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
Beijing Beijing* 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
Hefei 0.00% 0.00% 0.00% 11.54% 0.00% 0.00% 
Anqing 0.00% 0.00% 0.00% 0.00% 0.00% 4.98% 
Anhui 
Wuhu(E) 0.00% 15.04% 0.00% 0.00% 0.00% 0.00% 
Chongqing Chongqing 0.00% 0.00% 0.00% 0.00% 0.00% 2.79% 
Fuzhou(E) 0.00% 0.00% 0.00% 0.00% 0.00% 3.22% 
Longyan 0.00% 0.00% 0.00% 0.00% 0.00% 3.08% 
Zhangping 0.00% 0.00% 0.00% 0.00% 0.00% 3.16% 
Nanping 0.00% 0.00% 0.00% 0.00% 0.00% 3.48% 
Fujian 
Xiamen 0.00% 13.85% 0.00% 0.00% 0.00% 0.00% 
Lanzhou(
W) 
0.00% 10.68% 0.00% 0.00% 0.00% 0.00% 
Jiayuguan 0.00% 0.00% 1.76% 0.00% 0.00% 0.00% 
Gansu 
Wuwei 0.00% 0.00% 2.02% 0.00% 0.00% 0.00% 
Guangzho
u 
0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
Meizhou 0.00% 0.00% 0.00% 0.00% 0.00% 3.10% 
Shantou 0.00% 0.00% 0.00% 0.00% 0.00% 2.88% 
Gongguan 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
Maoming 0.00% 0.00% 0.00% 0.00% 100.00% 0.00% 
Guangdon
g 
Shenzhen 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
Nanning 0.00% 0.00% 0.00% 0.00% 0.00% 2.32% 
Guilin(N) 0.00% 0.00% 0.00% 0.00% 0.00% 2.73% 
Guangxi 
Liuzhou 0.00% 0.00% 0.00% 0.00% 0.00% 2.55% 
Guiyang(S
) 
0.00% 0.00% 0.00% 0.00% 0.00% 2.63% Guizhou 
Liupanshu
i 
0.00% 0.00% 0.00% 0.00% 0.00% 2.41% 
Shijiazhua
ng 
0.00% 0.00% 3.02% 0.00% 0.00% 0.00% 
Baoding 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
Handan 0.00% 0.00% 3.26% 0.00% 0.00% 0.00% 
Zhangjiak
ou 
0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 




0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
Heilongjia Harbin 0.00% 0.00% 1.82% 0.00% 0.00% 0.00% 
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Table 5.10 (Cont’d) 
Qiqihaer 0.00% 0.00% 1.77% 0.00% 0.00% 0.00% 
Mudianjia
ng 
0.00% 0.00% 1.65% 0.00% 0.00% 0.00% 
Daqing 0.00% 0.00% 1.80% 0.00% 0.00% 0.00% 
Zhengzho
u(N) 
0.00% 0.00% 3.71% 0.00% 0.00% 0.00% 
Anyang 0.00% 0.00% 3.37% 0.00% 0.00% 0.00% 
Xingyang 0.00% 0.00% 4.54% 0.00% 0.00% 0.00% 
Xinxiang 0.00% 0.00% 3.56% 0.00% 0.00% 0.00% 
Lohe 0.00% 0.00% 4.08% 0.00% 0.00% 0.00% 
Shangqiu 0.00% 0.00% 0.00% 9.29% 0.00% 0.00% 
Nanyang 0.00% 20.75% 0.00% 0.00% 0.00% 0.00% 
Henan 
Luoyang 0.00% 0.00% 3.48% 0.00% 0.00% 0.00% 
Wuhan(W
) 
0.00% 0.00% 0.00% 0.00% 0.00% 4.30% 
Yichang 0.00% 0.00% 3.61% 0.00% 0.00% 0.00% 




0.00% 0.00% 4.20% 0.00% 0.00% 0.00% 
Changsha 0.00% 0.00% 0.00% 0.00% 0.00% 3.69% 
Yueyang 0.00% 0.00% 0.00% 0.00% 0.00% 3.77% 
Zhuzhou 0.00% 0.00% 0.00% 0.00% 0.00% 3.78% 
Chenzhou 0.00% 0.00% 0.00% 0.00% 0.00% 3.27% 
Yongzhou 0.00% 0.00% 0.00% 0.00% 0.00% 3.28% 
Loudi 0.00% 0.00% 0.00% 0.00% 0.00% 3.53% 
Huaihua 0.00% 0.00% 0.00% 0.00% 0.00% 3.18% 
Hunan 
Hengyang 0.00% 0.00% 0.00% 0.00% 0.00% 3.52% 
Nanchang(
XT) 
0.00% 0.00% 0.00% 0.00% 0.00% 4.70% 
Pinxiang(
QJ) 
0.00% 0.00% 0.00% 0.00% 0.00% 4.10% 
Xinyu 0.00% 0.00% 0.00% 0.00% 0.00% 4.43% 
Jiujiang 0.00% 0.00% 0.00% 0.00% 0.00% 5.13% 
Ganzhou 0.00% 0.00% 0.00% 0.00% 0.00% 3.72% 
Jiangxi 
Yintan 0.00% 0.00% 0.00% 0.00% 0.00% 4.14% 
Changchu
n 
0.00% 0.00% 1.95% 0.00% 0.00% 0.00% 
Tonghua 0.00% 0.00% 1.92% 0.00% 0.00% 0.00% 
Jilin 
Jilin 0.00% 0.00% 1.87% 0.00% 0.00% 0.00% 
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Table 5.10 (Cont’d) 
Shenyang 0.00% 0.00% 2.14% 0.00% 0.00% 0.00% 
Dalian 0.00% 0.00% 1.89% 0.00% 0.00% 0.00% 
Liaoning 
Jinzhou 0.00% 0.00% 2.32% 0.00% 0.00% 0.00% 
Hohhot 0.00% 0.00% 0.00% 5.32% 0.00% 0.00% 
Baotou(E) 0.00% 0.00% 0.00% 5.06% 0.00% 0.00% 
Erlian 0.00% 0.00% 0.00% 5.02% 0.00% 0.00% 
Nei 
Mongol 
Manzhouli 0.00% 0.00% 1.51% 0.00% 0.00% 0.00% 
Ningxia 
Hui 
Yinchuan 0.00% 0.00% 1.87% 0.00% 0.00% 0.00% 
Qinghai Xining 0.00% 0.00% 2.07% 0.00% 0.00% 0.00% 
Xian(W) 0.00% 0.00% 2.88% 0.00% 0.00% 0.00% 
Xianyang 0.00% 0.00% 2.85% 0.00% 0.00% 0.00% 
Yan'an 0.00% 0.00% 2.46% 0.00% 0.00% 0.00% 
Ankang 0.00% 0.00% 3.41% 0.00% 0.00% 0.00% 
Shaanxi 
Baoji 0.00% 0.00% 2.68% 0.00% 0.00% 0.00% 
Taiyuan(N
) 
0.00% 0.00% 2.74% 0.00% 0.00% 0.00% 
Datong 0.00% 0.00% 0.00% 5.85% 0.00% 0.00% 
Shanxi 
Changzhi 0.00% 0.00% 3.16% 0.00% 0.00% 0.00% 
Chengdu(
E) 
0.00% 13.82% 0.00% 0.00% 0.00% 0.00% 
Dazhou 0.00% 0.00% 3.01% 0.00% 0.00% 0.00% 
Mianyang 0.00% 14.51% 0.00% 0.00% 0.00% 0.00% 




0.00% 0.00% 2.77% 0.00% 0.00% 0.00% 
Urumqi(W
) 
0.00% 0.00% 1.35% 0.00% 0.00% 0.00% 
Alashanko
u 
0.00% 0.00% 1.23% 0.00% 0.00% 0.00% 
Xinjiang 
Uygur 
Kashi 0.00% 0.00% 1.12% 0.00% 0.00% 0.00% 
Xizang Lhasa 0.00% 0.00% 1.27% 0.00% 0.00% 0.00% 
Yunnan Kunming(
E) 
0.00% 0.00% 0.00% 0.00% 0.00% 2.12% 





5.3.2.2 Gravity model 
As no calibration is possible for container flows, the results are exactly the same 
as for chapter 4. 
5.4 Summary 
Chapter 5 analyzed six Chinese ports’ hinterlands considering port competition on 
both the regional as well as the larger geographical dimension. The all-or-nothing 
assignment is used to first analyze a port’s hinterland under extreme cases where 
travel time is the only factor that determines a port’s hinterland market share. 
Distances and travel times are the most important inputs that determine the impact of 
transport characteristics and geographic location on port hinterland size and shape. 
Furthermore, gravity model is used by taking factors such as GDP level and port 
handling capacity into consideration. Overall, the local local economic condition and 
the port’s attractiveness supplemented with transport characteristics form the basis of 
estimating port hinterland in this thesis. In general, gravity model produces 
reasonably good result both quantitatively as well as qualitatively. For example, 
Figure 5.7 well predicts the shape of the selected ports’ hinterland to be concentrated 










6.1 Achievements and conclusions 
This thesis assesses and compares the hinterlands of six major ports in China. The 
country’s existing highway and railway network are used to establish travel time 
contours from these ports to inland China. GDP and population data are incorporated 
as indicators to reflect the ports’ hinterland coverage in economic and demographic 
terms. Gravity model and all-or-nothing assignment respectively are used to assess 
port hinterlands on two geographical levels. The results derived from the models are 
in general matching with the existing data and qualitative information retrieved. 
Comparing Chapter 4 and Chapter 5, the key difference is whether port 
competition is considered when performing port hinterland analysis. Chapter 4 
provides an upper bound for estimating port hinterland and offers a simple approach 
for hinterland analysis. Chapter 5 provides a more realistic model that corresponds 
better to the actual situation, but it is more complex to analyze. 
Comparing all-or-nothing assignment and gravity model, the key difference is 
whether distance or travel time is the only determinant or other factors are taken into 
consideration. The all-or-nothing assignment assumes that distance is the most 
dominant factor that overrules the other factors. This is a simple model that suits 
extreme cases. It is particularly true for goods that are price sensitive and/or time 
sensitive. Examples would include low value-added goods and perishable goods 
which do not qualify for expensive or long-time inland overhaul. However, for 
general cargo as a whole, other factors such as port infrastructure and hinterland local 
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condition are also important factors which determine the volume of container flow, 
which gravity model takes into consideration. 
This thesis presents a methodology to quantitatively estimate the hinterland of a 
port based on highway and rail accessibility. It offers an analytical upper bound 
estimate of the hinterland of a port by not considering competition from other ports. It 
offers an assessment of the usefulness and practical significance of the gravity model 
and all-or-nothing assignment in port hinterland analysis. 
Results from this thesis can be used as a preliminary analysis of defining the size 
of a port’ physical hinterland from infrastructural perspectives. In addition, it also 
offers a tool of comparing ports’ hinterlands by means of GDP and population data. 
Results derived from gravity model explain well the current situation of the six 
Chinese ports in terms of container traffic distribution in the hinterland and possible 
port interaction at both local and regional levels. 
In summary, both analyses for highway and railway networks suggest that the 
Port of Shanghai has the best hinterland coverage. This is owing to factors including 
transport network density and regional economic developments. Gravity model and 
all-or-nothing assignment suggest that ports have vast hinterlands with highly 
concentrated container traffic to major cities. Some error analysis is also conducted to 
explain the discrepancies emerged for the Port of Qingdao. 
6.2 Limitations and suggestions for future work 
Admittedly, there are limitations of this thesis due to the assumptions made in the 
various steps of analysis. Firstly, the transport networks that are being statically 
analyzed are actually dynamically evolving. New railways and highways are being 
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built, changing the shape of transport networks. Historical development of transport 
networks and the associated population and GDP evolution in the port hinterlands 
would have made more sense compared to a static analysis. Secondly, travel distance 
is calculated using the shortest path method. This is based on the assumption that 
most container transport will follow the shortest route principle. However, even if the 
highway tolls and railway transport price is homogeneous across the country, other 
issues such as road congestion may result in drivers taking on routes that are not the 
shortest. Moreover, in highway hinterland analysis, the assumption made on vehicle 
travel speed is lacking of direct data support. It would be more rigorous by 
conducting surveys in various freight forwarders and shipping companies to obtain 
reliable data. 
With regard to gravity model and all-or-nothing assignment developed in Chapter 
4 and 5, the assumption of using six ports to represent the overall import and export 
volume of the study area is approximative and can be refined by including more ports, 
such as Xiamen and by conducting analysis based on commodity types instead of 
containers. As gravity model does not take into account a great deal of factors such as 
government policy and actual supply chain situation, it would have been more 
appropriate to conduct detailed survey in order to gain access to data necessary for 
further analysis. Furthermore, as water transport is not considered in this thesis, it 
would be useful to study this transport mode as well in order to have an overview of 
the combined hinterland of ports based on all transport modes possible. Finally, 
computer simulation could be used to simulate port competition based on the various 
model and parameter inputs. 
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Matlab code of Dijkstra’s algorithm 
% This function uses the Dijkstra's algorithm to caculates 
% the shortest path from the specified one to all 
% other points on the graph. 
function [d,DD]=dijkstra(D,s) 
%d is the shortest path from point s to all other points 
%DD recordes the path generation tree 
%D is the graph matrix,each entry D(i,j) in the matrix represents the direct 
distance 
%from node i to node j. If there is node i and j is not directly connected, 
%the value for D(i,j) should be set to inf. All diagnol entries should be 0. 















     for i=1:m 
         if dd(i)==0 
             d(i)=min(d(i),d(y)+D(y,i)); 
         end 
     end 
     ddd=inf; 
     for i=1:m 
         if dd(i)==0&&d(i)<ddd 
             ddd=d(i); 
         end 
     end 
     yy=find(d==ddd); 
     counter=counter+1; 
     c=1; 
     while(dd(yy(1,c))==1) 
         c=c+1; 
     end 
     DD(y,yy(1,c))=counter; 
     DD(yy(1,c),y)=counter; 
     y=yy(1,c); 
     dd(1,y)=1; 
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     c=c+1; 
     end 






































































Shanghai Shanghai     60  0.80 
Suzhou 66 6 120 60 126 0.80 1.68 
Nantong 107 6 120 126 233 1.68 3.11 
Yancheng 177 6 80/120 233 410 3.11 5.47 Jiangsu 
Lianyungang 120 4 120 410 530 5.47 7.07 
Jiaxing 29 6 120 126 155 1.68 2.07 
Ningbo 220 6 100/110/120 155 375 2.07 5.00 
Taizhou(zj) 109 4 100 375 484 5.00 6.45 
Zhejiang 
Wenzhou 160 4 100/120 484 644 6.45 8.59 
Ningde 159 4 80 644 803 8.59 10.71 
Fuzhou 133 2,4 60/100 803 936 10.71 12.48 
Futian 49 4 120 936 985 12.48 13.13 
Quanzhou 89 4 120 985 1074 13.13 14.32 
Xiamen 42 4 120 1074 1116 14.32 14.88 
Fujian 
Zhangzhou 176 4 120 1116 1292 14.88 17.23 
Rizhao 134 4 120 530 664 7.07 8.85 
Qingdao 138 4 120 664 802 8.85 10.69 
G15 
Shandong 
Yantai 86 4 120 802 888 10.69 11.84 
Shanghai Shanghai     47 0.00 0.63 
Yangzhou 145 4 100/120 268 413 3.57 5.51 Jiangsu 
Huai'an 85 4 80/100 413 498 5.51 6.64 
Linyi 175 4 120 498 673 6.64 8.97 
Tai'an 46 4 100/120 673 719 8.97 9.59 
Laiwu 71 6 100 719 790 9.59 10.53 
G2 
Shandong 
Jinan 17 6 100 790 807 10.53 10.76 
Dezhou 94 4 100/120 807 901 10.76 12.01 
Zaozhuang 115 4 100/120 639 754 8.52 10.05 Shandong 
Jining 49 4 100/120 754 803 10.05 10.71 
Zhejiang Quzhou 87 4 100 447 534 5.96 7.12 
G3 
Fujian Nanping 188 4 80 534 722 7.12 9.63 
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Bangbu 104 4 120 424 528 5.65 7.04 
Suzhou(ah) 32 4 120 528 560 7.04 7.47 Anhui 
Huaibei 21 4 120 560 581 7.47 7.75 
Nanping 71 2 80 722 793 9.63 10.57 
Fujian 
Sanming 115 2 80 793 908 10.57 12.11 
Jinhua 58 4 110 355 413 4.73 5.51 G25 Zhejiang 
Lishui 163 4 100 413 576 5.51 7.68 
Shanghai Shanghai 48 4/6 100  100 0.00 1.33 
Jiaxing 87 4/8 100/110/120 100 187 1.33 2.49 
Hangzhou 44 4/6 100/110/120 187 231 2.49 3.08 
Shaoxing 59 4/6 120 231 290 3.08 3.87 
Jinhua 93 4 120/100/110 290 383 3.87 5.11 
Zhejiang 
Quzhou 106 4 100/120 383 489 5.11 6.52 
Shangrao 99 4 100 489 588 6.52 7.84 
Yintan 59 4 100 588 647 7.84 8.63 
Fuzhou 17 4 100 647 664 8.63 8.85 
Nanchang 107 4 100 664 771 8.85 10.28 
Yichun 75 4 100 771 846 10.28 11.28 
Xinyu 60 4 100 846 906 11.28 12.08 
Yichun 24 4 100 906 930 12.08 12.40 
G60 
Jiangxi 
Pingxiang 84 4 100 930 1014 12.40 13.52 
Zhejiang Hangzhou 122 4 80/100/60 231 353 3.08 4.71 
Anhui Huangshan 120 4 100 353 473 4.71 6.31 
Shangrao 46 4 80/120 473 519 6.31 6.92 
Jingdezhen 69 4 120 519 588 6.92 7.84 
Shangrao 5 4 120 588 593 7.84 7.91 
G56 
Jiangxi 
Jiujiang 124 4 120 593 717 7.91 9.56 
Huanggang 110 4 100 717 827 9.56 11.03 
Huangshi 3 4 100 827 830 11.03 11.07 
Ezhou 22 4 100 830 852 11.07 11.36 
Wuhan 100 4 100 852 952 11.36 12.69 
Xiaogan 21 4 100 952 973 12.69 12.97 
Xiantao 80 4 100 973 1053 12.97 14.04 
Jingzhou 70 4 100 1053 1123 14.04 14.97 
G50 
Hubei 
Yichang 154 4 100 1123 1277 14.97 17.03 
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Shanghai Shanghai     119 0.00 1.59 
Jiangsu Suzhou 48 4/6 100 119 167 1.59 2.23 
Zhejiang Huzhou 88 6 120 167 255 2.23 3.40 
Xuancheng 101 4 100 255 356 3.40 4.75 
Wuhu 62 4 100 356 418 4.75 5.57 
Tonglin 58 4 100 418 476 5.57 6.35 
Chizhou 88 4 100 476 564 6.35 7.52 
Anhui 
Anqing 172 4 100/120 564 736 7.52 9.81 
Wuhan 114 4 100 852 966 11.36 12.88 
Xiaogan 63 4 120 966 1029 12.88 13.72 G70 Hubei 
Suizhou 38 4 120 1029 1067 13.72 14.23 
Shanghai     47 0.00 0.63 
Suzhou 97 8 100/120 47 144 0.63 1.92 
Wuxi 67 8 120 144 211 1.92 2.81 
Changzhou 19 8 120 211 230 2.81 3.07 
Zhenjiang 26 8 120 230 256 3.07 3.41 
Jiangsu 
Nanjing 78 8 120 256 334 3.41 4.45 
Chuzhou 60 4 110 334 394 4.45 5.25 
Hefei 84 4 110 394 478 5.25 6.37 
G42 
Anhui 
Liu'an 118 4 120 451 569 6.01 7.59 
Nantong 72 4 120 142 214 1.89 2.85 
Taizhou 54 4 120 214 268 2.85 3.57 Jiangsu 
Yangzhou 64 4 120 268 332 3.57 4.43 
Anhui Liu'an 101 4 120 478 579 6.37 7.72 
Xingyang 186 4 100 579 765 7.72 10.20 
Zhumadian 24 6 120 765 789 10.20 10.52 
G40 
Henan 
Nanyang 308 6 120 789 1097 10.52 14.63 
G55 Hubei Xiangfan    970  12.93 0.00 
G70 Hubei Shiyan    1104  14.72 0.00 
Chuzhou 100 4、6 120 334 434 4.45 5.79 
Bangbu 66 4 120 434 500 5.79 6.67 
Bozhou 113 4 100 500 613 6.67 8.17 Anhui 
Fuyang 74 4 100 613 687 8.17 9.16 
Zhoukou 107 4 120 687 794 9.16 10.59 
Luohe 44 4 100/120 794 838 10.59 11.17 
Pingdingshang 104 4 100 838 942 11.17 12.56 
G36 
Henan 
Luoyang 114 4 100/120 942 1056 12.56 14.08 
S17 Anhui Hefei 120 6 120 437 557 5.83 7.43 
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Huainan 0   557 557 7.43 7.43 
Huainan 90 4 120 557 647 7.43 8.63 S12 
Fuyang 138 4 120 647 785 8.63 10.47 
Fuyang 72 4 120 647 785 8.63 10.47 G35 
Bozhou 29 4 120 727 865 9.69 11.53 
Anhui Suzhou 54 4 120 614 668 8.19 8.91 
Shangqiu 140 4 100 668 808 8.91 10.77 
Kaifeng 70 4 100 808 878 10.77 11.71 
Zhengzhou 148 4 100 878 1026 11.71 13.68 
Luoyang 47 4 100 1026 1073 13.68 14.31 
G30 
Henan 
Sanmenxia 205 4 100 1073 1278 14.31 17.04 
Huai'an 39 4 100 413 452 5.51 6.03 
Suqian 71 4 100/120 452 523 6.03 6.97 G2513 Jiangsu 
Xuzhou 116 4 120 523 639 6.97 8.52 
S1 Liaocheng 144 4 100/120 925 1069 12.33 14.25 
Laiwu 23 4 60 744 767 9.92 10.23 
Zibo 79 4 120 767 846 10.23 11.28 S29 
Binzhou 27 4 120 846 873 11.28 11.64 
S31 Tai'an 88 4 120 673 761 8.97 10.15 
Qingdao 63 4 100 795 858 10.60 11.44 
Yantai 75 4 100 933 1008 12.44 13.44 S24 
Weihai 71 4 60/120 1019 1090 13.59 14.53 
G1511 Jining    797  10.63 0.00 
G20 Weifang 143 4 100/120 771 914 10.28 12.19 
G18 Dongying    942  12.56 0.00 
G35 
Shandong 
Heze    853  11.37 0.00 
G92 Zhejiang Shaoxing 43 8 110/120 235 278 3.13 3.71 
G45 Puyang    953  12.71 0.00 
Xinxiang 89 4 100 916 1005 12.21 13.40 
Hebi 35 4 100 1005 1040 13.40 13.87 
Anyang 29 4 100 1040 1069 13.87 14.25 
Xuchang 46 4 100 853 899 11.37 11.99 
Zhumadian 80 4 100 765 845 10.20 11.27 
Jiaozuo    974  12.99  
G4 Henan 
Jiyuan    1080  14.40  
G4211 Ma'anshan 14 4 100 334 348 4.45 4.64 
G5011 Anhui Chaohu 56 4 100 368 424 4.91 5.65 
Remark: cells in blue refer to distance estimations made using Google Map; cells in 

































Shenzhen 57 6 120 0 57 0.00  0.76  
Dongguan 47 6 120 57 104 0.76  1.39  
Guangzhou 100 6 100 104 204 1.39  2.72  
Qingyuan 94 6 100/120 204 298 2.72  3.97  
Guangdong 
Shaoguan 142 4 80 298 440 3.97  5.87  
Chenzhou 105 4 100 440 545 5.87  7.27  
Hengyang 181 4 100 545 726 7.27  9.68  
Zhuzhou 17 4 100 726 743 9.68  9.91  
Xiangtan 24 4 100 743 767 9.91  10.23  
G4 
Hunan 
Changsha 203 4 100 767 970 10.23  12.93  
Shenzhen 89 4 100 0 44.5 0.00  0.59  
Dongguan 28 4 120 44.5 72.5 0.59  0.97  
Guangzhou 89 4 120 72.5 161.5 0.97  2.15  
Foshan 80 4 100 161.5 241.5 2.15  3.22  
Jiangmen 90 4 120 105 195 1.40  2.60  
Yangjiang 99 4 120 195 294 2.60  3.92  
Maoming 97 4 120 294 391 3.92  5.21  
Zhanjiang 77 4 120 391 468 5.21  6.24  
Huizhou 75 4 100 44.5 119.5 0.59  1.59  
Shanwei 144 4 100 119.5 263.5 1.59  3.51  
Jieyang 17 4 100 263.5 280.5 3.51  3.74  
Shantou 65 4 100/120 280.5 345.5 3.74  4.61  
Guangdong 
Chaozhou 24 4 100 345.5 369.5 4.61  4.93  
Zhangzhou 176 4 120 369.5 545.5 4.93  7.27  
Xiamen 42 4 120 545.5 587.5 7.27  7.83  
Quanzhou 89 4 120 587.5 676.5 7.83  9.02  
Putian 49 4 120 676.5 725.5 9.02  9.67  
G15 
Fujian 
Fuzhou 133 4  100 725.5 858.5 9.67  11.45  
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Ningde 159 4 80 858.5 1017.5 11.45  13.57  
Shenzhen 52 4 100 0 52 0.00  0.69  
Huizhou 85 4 100 52 137 0.69  1.83  
Heyuan 118 4 80 137 255 1.83  3.40  G25 Guangdong 
Meizhou 156 4 100/120 255 411 3.40  5.48  
Guangdong Heyuan 99 4 100 177 276 2.36  3.68  G4511 
Jiangxi Ganzhou 29 4 100 276 305 3.68  4.07  
Ganzhou 183 4 100 305 488 4.07  6.51  
Ji'an 198 4 100 488 686 6.51  9.15  
Xinyu 83 4 100 686 769 9.15  10.25  G45 Jiangxi 
Yichun 90 4 100 769 859 10.25  11.45  
Zhaoqing 45 4 110 122.5 167.5 1.63  2.23  Guangdong 
Yunfu 38 4 110 256.5 294.5 3.42  3.93  
Wuzhou 83 4 100 294.5 377.5 3.93  5.03  
Yulin 125 4 120 377.5 502.5 5.03  6.70  
Guigang 10 4 120 502.5 512.5 6.70  6.83  
Nanning 207 4 120 512.5 719.5 6.83  9.59  
G80 
Guangxi 
Baise 233 4 120 719.5 952.5 9.59  12.70  
Xinyu 60 4 100 711 771 9.48  10.28  
Yichun 75 4 100 771 846 10.28  11.28  
Nanchang 107 4 100 846 953 11.28  12.71  
Fuzhou 17 4 100 953 970 12.71  12.93  
Yingtan 59 4 100 970 1029 12.93  13.72  
Shangrao 18 4 100 1029 1047 13.72  13.96  
Jiangxi 
Pingxiang 84 4 100 726 810 9.68  10.80  
Loudi 50 4 100 837 887 11.16  11.83  
Shaoyang 203 4 100 887 1090 11.83  14.53  
G60 
Hunan 
Huaihua 169 4 100 1090 1259 14.53  16.79  
G70 Jiangxi Jiujiang 112 4 100 908 1020 12.11  13.60  
Jiujiang 124 4 120 1020 1144 13.60  15.25  G56 Jiangxi 
Jindezhen 69 4 120 1144 1213 15.25  16.17  
Beihai 88 4 120 468 556 6.24  7.41  G75 Guangxi Qingzhou 126 6 120 556 682 7.41  9.09  
Wuzhou 63 4 100 312.5 365.5 4.17  4.87  
Hezhou 63 4 120 365.5 443.5 4.87  5.91  G65 Guangxi 
Guilin 150 4 100/120 443.5 593.5 5.91  7.91  
Nanning 115 4 120 613.5 728.5 8.18  9.71  
Laibin 101 4 120 728.5 829.5 9.71  11.06  
G72 
Guangxi 
Liuzhou 87 4 80/100 829.5 916.5 11.06  12.22  
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Hengyang 60 4 100 642 702 8.56  9.36  Hunan 
Yongzhou 124 4 100 702 826 9.36  11.01  
G7511 Guangxi Fangchenggang 19 4 100 646 665 8.61  8.87  
G78 Guangxi Hechi 55 4 100 904.5 959.5 12.06  12.79  
Changsha 23 4 100 807 830 10.76  11.07  
Yiyang 53 4 100 830 883 11.07  11.77  
Changde 110 4 100 883 993 11.77  13.24  G5513 Hunan 
Zhangjiajie 124 4 100 993 1117 13.24  14.89  
G7211 Guangxi Chongzuo 179 4 100 610.5 789.5 8.14  10.53  
Changde 15 4 100 928 943 12.37  12.57  
Huaihua 107 4 80/100 943 1050 12.57  14.00  G56 Hunan 
Xiangxi 102 4 80 1050 1152 14.00  15.36  
Zhangzhou 79 2/4 80 529.5 608.5 7.06  8.11  G76 Fujian 
Longyan 174 2/4 80 608.5 782.5 8.11  10.43  
Sanming 71 2/4 80 758.5 829.5 10.11  11.06  G25 Fujian 
Nanping 80 2/4 80 908.5 988.5 12.11  13.18  
Remark: cells in blue refer to distance estimations made using Google Map 




















Shanghai Shanghai 100.00 6.00 100.00 139.00 239.00 1.85 3.19 
Suzhou 66.00 6.00 120.00 239.00 305.00 3.19 4.07 
Nantong 107.00 6.00 120.00 305.00 412.00 4.07 5.49 
Yancheng 177.00 6.00 80/120 412.00 589.00 5.49 7.85 
Jiangsu Lianyungang 120.00 4.00 120.00 589.00 709.00 7.85 9.45 
Jiaxing 29.00 6.00 120.00 110.00 139.00 1.47 1.85 
Ningbo 220.00 6.00 100/110/120 0.00 110.00 0.00 1.47 
Taizhou(zj) 109.00 4.00 100.00 110.00 219.00 1.47 2.92 Zhejiang 
Wenzhou 160.00 4.00 100/120 219.00 379.00 2.92 5.05 
Ningde 159.00 4.00 80.00 379.00 538.00 5.05 7.17 
Fuzhou 133.00 2,4 60,100 538.00 671.00 7.17 8.95 
Futian 49.00 4.00 120.00 671.00 720.00 8.95 9.60 
Quanzhou 89.00 4.00 120.00 720.00 809.00 9.60 10.79 
Xiamen 42.00 4.00 120.00 809.00 851.00 10.79 11.35 
Fujian 
Zhangzhou 176.00 4.00 120.00 851.00 1027.00 11.35 13.69 
Rizhao 134.00 4.00 120.00 709.00 843.00 9.45 11.24 
Qingdao 138.00 4.00 120.00 843.00 981.00 11.24 13.08 
G15 
Shandong 
Yantai 86.00 4.00 120.00 981.00 1067.00 13.08 14.23 
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Zhejiang Jiaxing 27.00 4.00 100.00 130.00 157.00 1.73 2.09 
G15W Jiangsu Suzhou 100.00 4.00 100.00 157.00 257.00 2.09 3.43 
Shanghai Shanghai       150.00 197.00 2.00 2.63 
Yangzhou 145.00 4.00 100/120 351.00 496.00 4.68 6.61 Jiangsu Huai'an 85.00 4.00 80/100 496.00 581.00 6.61 7.75 
Linyi 175.00 4.00 120.00 581.00 756.00 7.75 10.08 
Tai'an 46.00 4.00 100/120 756.00 802.00 10.08 10.69 
Laiwu 71.00 6.00 100.00 802.00 873.00 10.69 11.64 
G2 
Shandong 
Jinan 17.00 6.00 100.00 873.00 890.00 11.64 11.87 
Dezhou 94.00 4.00 100/120 890.00 984.00 11.87 13.12 
Zaozhuang 115.00 4.00 100/120 984.00 1099.00 13.12 14.65 Shandong 
Jining 49.00 4.00 100/120 1099.00 1148.00 14.65 15.31 
Zhejiang Quzhou 87.00 4.00 100.00 343.00 430.00 4.57 5.73 
Fujian Nanping 188.00 4.00 80.00 449.00 637.00 5.99 8.49 
Bangbu 104.00 4.00 120.00 564.00 668.00 7.52 8.91 
Suzhou(ah) 32.00 4.00 120.00 630.00 662.00 8.40 8.83 
G3 
Anhui 
Huaibei 21.00 4.00 120.00 743.00 764.00 9.91 10.19 
Nanping 71.00 2.00 80.00 637.00 708.00 8.49 9.44 G25 Fujian Sanming 115.00 2.00 80.00 708.00 823.00 9.44 10.97 
Ningbo 16.00 4.00 100.00 0.00 16.00     
Shaoxing 86.00 4.00 100.00 16.00 102.00     G1512 Zhejiang 
Jinhua 84.00 4.00 100.00 102.00 186.00     
Jinhua 93.00 4.00 120/100/110 186.00 279.00 2.48 3.72 
  Quzhou 106.00 4.00 100/120 279.00 385.00 3.72 5.13 
Shangrao 99.00 4.00 100.00 385.00 484.00 5.13 6.45 
Yintan 59.00 4.00 100.00 484.00 543.00 6.45 7.24 
Fuzhou 17.00 4.00 100.00 543.00 560.00 7.24 7.47 
Nanchang 107.00 4.00 100.00 560.00 667.00 7.47 8.89 
Yichun 75.00 4.00 100.00 667.00 742.00 8.89 9.89 
Xinyu 60.00 4.00 100.00 742.00 802.00 9.89 10.69 
Yichun 24.00 4.00 100.00 802.00 826.00 10.69 11.01 
  
Jiangxi 
Pingxiang 84.00 4.00 100.00 826.00 910.00 11.01 12.13 
Ningbo 70.00 8.00 120.00 0.00 70.00     
Shaoxing 43.00 8.00 110.00 70.00 113.00     
Hangzhou 18.00 4.00 100.00 113.00 131.00     G92 Zhejiang 
Jiaxing 103.00 4.00 120.00 131.00 234.00     
Zhejiang Hangzhou 122.00 4.00 80/100/60 131.00 253.00 1.75 3.37 
Anhui Huangshan 120.00 4.00 100.00 253.00 373.00 3.37 4.97 
Shangrao 46.00 4.00 80/120 373.00 419.00 4.97 5.59 
Jingdezhen 69.00 4.00 120.00 419.00 488.00 5.59 6.51 
Shangrao 5.00 4.00 120.00 488.00 493.00 6.51 6.57 
G56 
Jiangxi 
Jiujiang 124.00 4.00 120.00 493.00 617.00 6.57 8.23 
Huanggang 110.00 4.00 100.00 617.00 727.00 8.23 9.69 
Huangshi 3.00 4.00 100.00 727.00 730.00 9.69 9.73 
G50 Hubei 
Ezhou 22.00 4.00 100.00 730.00 752.00 9.73 10.03 
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Wuhan 100.00 4.00 100.00 752.00 852.00 10.03 11.36 
Xiaogan 21.00 4.00 100.00 852.00 873.00 11.36 11.64 
Xiantao 80.00 4.00 100.00 873.00 953.00 11.64 12.71 
Jingzhou 70.00 4.00 100.00 953.00 1023.00 12.71 13.64 
Yichang 154.00 4.00 100.00 1023.00 1177.00 13.64 15.69 
Zhejiang Huzhou 88.00 6.00 120.00 215.00 259.00 2.87 3.45 
Xuancheng 101.00 4.00 100.00 259.00 360.00 3.45 4.80 
Wuhu 62.00 4.00 100.00 360.00 422.00 4.80 5.63 
Tonglin 58.00 4.00 100.00 422.00 480.00 5.63 6.40 
Chizhou 88.00 4.00 100.00 480.00 568.00 6.40 7.57 
Anhui 
Anqing 172.00 4.00 100/120 568.00 740.00 7.57 9.87 
Wuhan 114.00 4.00 100.00 752.00 866.00 10.03 11.55 
Xiaogan 63.00 4.00 120.00 866.00 929.00 11.55 12.39 G70 Hubei 
Suizhou 38.00 4.00 120.00 929.00 967.00 12.39 12.89 
Suzhou 97.00 8.00 100/120 187.00 284.00 2.49 3.79 
Wuxi 67.00 8.00 120.00 284.00 351.00 3.79 4.68 
Changzhou 19.00 8.00 120.00 351.00 370.00 4.68 4.93 
Zhenjiang 26.00 8.00 120.00 370.00 396.00 4.93 5.28 
  
Nanjing 78.00 8.00 120.00 396.00 474.00 5.28 6.32 
Chuzhou 60.00 4.00 110.00 474.00 534.00 6.32 7.12 
Hefei 84.00 4.00 110.00 534.00 618.00 7.12 8.24 
  
Anhui 
Liu'an 118.00 4.00 120.00 591.00 709.00 7.88 9.45 
Nantong 72.00 4.00 120.00 305.00 377.00 4.07 5.03 
Taizhou 54.00 4.00 120.00 377.00 431.00 5.03 5.75 Jiangsu 
Yangzhou 64.00 4.00 120.00 431.00 495.00 5.75 6.60 
Anhui Liu'an 101.00 4.00 120.00 618.00 719.00 8.24 9.59 
Xingyang 186.00 4.00 100.00 719.00 905.00 9.59 12.07 
Zhumadian 24.00 6.00 120.00 905.00 929.00 12.07 12.39 
G40 
Henan 
Nanyang 308.00 6.00 120.00 929.00 1237.00 12.39 16.49 
G55 Hubei Xiangfan       1110.00   14.80 0.00 
G70 Hubei Shiyan       1244.00   16.59 0.00 
Chuzhou 100 4、6 120 474.00 574.00 6.32 7.65 
Bangbu 66 4 120 574.00 640.00 7.65 8.53 
Bozhou 113 4 100 640.00 753.00 8.53 10.04 Anhui 
Fuyang 74 4 100 753.00 827.00 10.04 11.03 
Zhoukou 107 4 120 827.00 934.00 11.03 12.45 
Luohe 44 4 100/120 934.00 978.00 12.45 13.04 
Pingdingshang 104 4 100 978.00 1082.00 13.04 14.43 
G36 
Henan 
Luoyang 114 4 100/120 1082.00 1196.00 14.43 15.95 
Hefei 120.00  6.00  120.00  570.00  690.00 7.60 9.20 S17 Huainan 0.00      690.00  690.00 9.20 9.20 
Huainan 90.00  4.00  120.00  690.00  780.00 9.20 10.40 S12 Fuyang 138.00  4.00  120.00  780.00  918.00 10.40 12.24 
G35 
Anhui 
Fuyang 72.00  4.00  120.00  780.00  918.00  10.40 12.24 
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Bozhou 29.00  4.00  120.00  870.00  899.00  11.60 11.99 
Anhui Suzhou 54.00 4.00 120.00 697.00 751.00 9.29 10.01 
Shangqiu 140.00 4.00 100.00 751.00 891.00 10.01 11.88 
Kaifeng 70.00 4.00 100.00 891.00 961.00 11.88 12.81 
Zhengzhou 148.00 4.00 100.00 961.00 1109.00 12.81 14.79 
Luoyang 47.00 4.00 100.00 1109.00 1156.00 14.79 15.41 
G30 Henan 
Sanmenxia 205.00 4.00 100.00 1156.00 1361.00 15.41 18.15 
Huai'an 39.00 4.00 100.00 496.00 535.00 6.61 7.13 
Suqian 71.00 4.00 100/120 535.00 606.00 7.13 8.08 G2513 Jiangsu 
Xuzhou 116.00 4.00 120.00 606.00 722.00 8.08 9.63 
S1 Liaocheng 144.00 4.00 100/120 1008.00 1152.00 13.44 15.36 
Laiwu 23.00 4.00 60.00 827.00 850.00 11.03 11.33 
Zibo 79.00 4.00 120.00 850.00 929.00 11.33 12.39 S29 
Binzhou 27.00 4.00 120.00 929.00 956.00 12.39 12.75 
S31 Tai'an 88.00 4.00 120.00 956.00 1044.00 12.75 13.92 
Qingdao 63.00 4.00 100.00 974.00 1037.00 12.99 13.83 
Yantai 75.00 4.00 100.00 1112.00 1187.00 14.83 15.83 S24 
Weihai 71.00 4.00 60/120 1112.00 1183.00 14.83 15.77 
G1511 Jining       880.00   11.73 0.00 
G20 Weifang 143.00 4.00 100/120 950.00 1093.00 12.67 14.57 
G18 Dongying       1025.00   13.67 0.00 
G35 
Shandong 
Heze       936.00   12.48 0.00 
G45 Puyang       1036.00   13.81 0.00 
Xinxiang 89.00 4.00 100.00 999.00 1088.00 13.32 14.51 
Hebi 35.00 4.00 100.00 1147.00 1182.00 15.29 15.76 
Anyang 29.00 4.00 100.00 1194.00 1223.00 15.92 16.31 
Xuchang 46.00 4.00 100.00 993.00 1039.00 13.24 13.85 
Zhumadian 80.00 4.00 100.00 905.00 985.00 12.07 13.13 
Jiaozuo       1057.00   14.09 0.00 
G4 Henan 
Jiyuan       1106.00   14.75 0.00 
G4211 Ma'anshan 14.00 4.00 100.00 360.00 374.00 4.80 4.99 
G5011 Anhui Chaohu 56.00 4.00 100.00 372.00 428.00 4.96 5.71 
 






















Tianjin Tianjin 131 6 or 4 120 0.00  65.50  0.00  0.87  G25 
Hebei Tangshan 69 6 or 4 110/120 65.50  134.50  0.87  1.79  
 141 
Binzhou 86 6 120 133.00  219.00  1.77  2.92  Shandong 
Zibo 29 4 120 219.00  248.00  2.92  3.31  
Tangshan 108 6 110 134.50  242.50  1.79  3.23  
Hebei Qinghuangdao 92 6 110 242.50  334.50  3.23  4.46  
Huludao 141 6 120 334.50  475.50  4.46  6.34  
Jinzhou(LN) 61 6 120 475.50  536.50  6.34  7.15  
Panjin 56 6 120 536.50  592.50  7.15  7.90  
Anshan 38 6 120 592.50  630.50  7.90  8.41  
Shenyang 95 6 120 630.50  725.50  8.41  9.67  
Liaoning 
Tieling 158 4 120 725.50  883.50  9.67  11.78  
Siping 44 4 120 883.50  927.50  11.78  12.37  
G1 
Jilin 
Changchun 105 4 120 927.50  1032.50  12.37  13.77  
Tianjin Tianjin 71 6 120 0.00  71.00  0.00  0.95  
Langfang 1 4 120 71.00  72.00  0.95  0.96  Hebei 
Baoding 104 4 120 72.00  176.00  0.96  2.35  
Binzhou 111 4 120 133.00  244.00  1.77  3.25  
Dongying 109 4 120 244.00  353.00  3.25  4.71  
Weifang 54 4 120 353.00  407.00  4.71  5.43  
Qingdao 68 4 120 407.00  475.00  5.43  6.33  
Yantai 184 4 100 475.00  659.00  6.33  8.79  
G18 
Shandong 
Weihai 3 4 100 659.00  662.00  8.79  8.83  
Baoding 100 4 120 176.00  276.00  2.35  3.68  
Shijiazhuang 131 4 120 276.00  407.00  3.68  5.43  
Xingtai 79 4 120 407.00  486.00  5.43  6.48  
Handan 91 4 120 486.00  577.00  6.48  7.69  
Anyang 29 4 120 577.00  606.00  7.69  8.08  
Hebi 35 4 100 606.00  641.00  8.08  8.55  
Xinxiang 89 4 100 641.00  730.00  8.55  9.73  
Zhenzhou 53 8 120 730.00  783.00  9.73  10.44  
Xuchang 40 4 100 783.00  823.00  10.44  10.97  
G4 Hebei 
Luohe 26 4 100 823.00  849.00  10.97  11.32  
Tianjin Tianjin 115 4 or 6 120 0.00  115.00  0.00  1.53  
Langfang 7 4 100 115.00  122.00  1.53  1.63  Hebei 
Cangzhou 32 4 120 115.00  147.00  1.53  1.96  
Beijing Beijing 35 4 120 122.00  157.00  1.63  2.09  
Laiwu 71 4 or 6 100 248.00  319.00  3.31  4.25  
G2 
Shandong 
Tai'an 46 4 100 319.00  365.00  4.25  4.87  
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Lingyi 175 4 120 365.00  540.00  4.87  7.20  
Xuzhou 26 4 100 540.00  566.00  7.20  7.55  
Suqian 23 4 80/120 566.00  589.00  7.55  7.85  
Hai'an 85 4 80/100 589.00  674.00  7.85  8.99  
Yangzhou 145 4 100/120 674.00  819.00  8.99  10.92  
Jiangsu 
Taizhou 78 4 100/120 819.00  897.00  10.92  11.96  
Hebei Shijiazhuang 97 4 120 276.00  410.00  3.68  5.47  
Yangquan 66 4 100 410.00  476.00  5.47  6.35  
Jingzhong 51 4 100 476.00  527.00  6.35  7.03  
Taiyuan 57 4 120 527.00  584.00  7.03  7.79  Shanxi 
Lvliang 192 6 120 584.00  776.00  7.79  10.35  
Shan'xi Yulin 321 4 100 776.00  1097.00  10.35  14.63  
Weifang 143 4 100/120 353.00  496.00  4.71  6.61  
G20 
Shandong Qingdao 52 6 120 496.00  548.00  6.61  7.31  
Beijing Beijing 68 6 120 157.00  225.00  2.09  3.00  
Hebei Zhangjiakou 179 4 120 225.00  404.00  3.00  5.39  
Wulanchabu 127 4 100 404.00  531.00  5.39  7.08  
Hohhot 86 4 120 531.00  617.00  7.08  8.23  
Baotou 102 4 120 617.00  719.00  8.23  9.59  
G6 
Neimenggu 
Bayanzhuoer 321 4 100/120 719.00  1040.00  9.59  13.87  
Hebei Cangzhou 109 4 120 115.00  224.00  1.53  2.99  
Dezhou 94 4 100/120 224.00  318.00  2.99  4.24  
Jinan 24 6 120 318.00  342.00  4.24  4.56  
Tai'an 78 6 120 342.00  420.00  4.56  5.60  
Jining 49 4 100/120 420.00  469.00  5.60  6.25  
Shandong 
Zaozhuang 115 4 100/120 469.00  584.00  6.25  7.79  
Jiangsu Xuzhou 75 4 120 584.00  659.00  7.79  8.79  
Suzhou(ah) 6 4 120 659.00  665.00  8.79  8.87  
Huaibei 21 4 120 665.00  686.00  8.87  9.15  
Suzhou(ah) 32 4 120 686.00  718.00  9.15  9.57  
Bangbu 104 4 120 718.00  822.00  9.57  10.96  
Chuzhou 23 4 120 822.00  845.00  10.96  11.27  
G3 
Anhui 
Hefei 118 4 120 845.00  963.00  11.27  12.84  
Jingzhong 63 4 120 527.00  590.00  7.03  7.87  
Changzhi 138 4 120 584.00  722.00  7.79  9.63  
Jingcheng 118 4 100 776.00  894.00  10.35  11.92  
Taiyuan 72 6 100 527.00  599.00  7.03  7.99  
Qinzhou(SX) 108 4 90 584.00  692.00  7.79  9.23  
G55 Shanxi 
Datong 60 4 120 357.00  417.00  4.76  5.56  
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Suzhou(SX) 97 6 120 417.00  514.00  5.56  6.85  
Luoyang 86 4 100 819.00  905.00  10.92  12.07  
Pingdingshan 40 4 100 905.00  945.00  12.07  12.60  
Beijing Beijing 66 6 120 275.00  341.00  3.67  4.55  
Hebei Chengde 77 4 80 341.00  418.00  4.55  5.57  
Kaifeng 41 6 120 675.00  716.00  9.00  9.55  
Zhoukou 134 6 120 716.00  850.00  9.55  11.33  
Zhumadian 90 6 120 850.00  940.00  11.33  12.53  
G45 
Henan 
Xingyang 140 6 120 940.00  1080.00  12.53  14.40  
Taiyuan 57 4 120 584.00  641.00  7.79  8.55  
Lvliang 22 6 120 641.00  663.00  8.55  8.84  
Jingzhong 110 6 120 663.00  773.00  8.84  10.31  
Linfen 132 4 or 6 80/100 773.00  905.00  10.31  12.07  
G5 Shanxi 
Yuncheng 66 4 120 905.00  971.00  12.07  12.95  
Jinan 99 4 120 318.00  377.00  4.24  5.03  
Tai'ai 63 4 120 377.00  440.00  5.03  5.87  
Jining 28 4 120 440.00  468.00  5.87  6.24  Shandong 
Heze 148 4 120 468.00  616.00  6.24  8.21  
Henan Shangqiu 58 6 120 616.00  674.00  8.21  8.99  
Fuyang 72 4 120 674.00  746.00  8.99  9.95  
G35 
Anhui 
Bozhou 29 4 120 746.00  775.00  9.95  10.33  
S003 Hebei Zhangjiakou 127 4 100 230.00  357.00  3.07  4.76  
G65 Neimenggu Eerduosi 174 4 100 669.00  843.00  8.92  11.24  
Panjin 75 4 100/120 566.50  641.50  7.55  8.55  G16 Liaoning 
Yingkou 9 4 100 641.50  650.50  8.55  8.67  
Yingkou 122 8 120 650.50  772.50  8.67  10.30  G15 Liaoning 
Dalian 191 8 120 772.50  963.50  10.30  12.85  
G1212 Liaoning Fushun 76 4 100 725.50  801.50  9.67  10.69  
Jinzhou(LN) 108 6 120 475.50  525.50  6.34  7.01  G16 Liaoning 
Chaoyang 63 4 100 536.50  586.50  7.15  7.82  
G2512 Liaoning Fuxin 36 4 100 475.50  621.50  6.34  8.29  
Xinxiang 77 6 120 661.00  738.00  8.81  9.84  G5512 Henan 
Jiaozuo 33 4 100 738.00  771.00  9.84  10.28  
Lingyi 70 4 100/120 365.00  435.00  4.87  5.80  G1511 Shandong 
Rizhao 39 4 100 435.00  474.00  5.80  6.32  
G30 Jiangsu Lianyugang 44 4 120 570.00  614.00  7.60  8.19  
Liaoyang 56 4 80 655.50  711.50  8.74  9.49  G91 Liaoning 
Benxi 8 4 80/120 711.50  719.50  9.49  9.59  
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Benxi 93 4 100 711.50  774.50  9.49  10.33  G1113 Liaoning 






























Qingdao 52  6  120  0.00  52.00  0.00  0.69  
Weifang 143  4  100  52.00  195.00  0.69  2.60  
Zibo 66  4  100  195.00  261.00  2.60  3.48  
Bingzhou 9  4  120  261.00  270.00  3.48  3.60  
Jinan 79  4  120  270.00  349.00  3.60  4.65  
Dezhou 26  4  120  349.00  375.00  4.65  5.00  
Liaocheng 28  4  120  375.00  403.00  5.00  5.37  
Shandong 
Dezhou 56  4  120  403.00  459.00  5.37  6.12  
Xingtai 85  4  120  459.00  544.00  6.12  7.25  
Hebei 
Shijiazhuang 97  4  120  544.00  641.00  7.25  8.55  
Yangquan 66  4  100  641.00  707.00  8.55  9.43  
Jinzhong 51  4  100  707.00  758.00  9.43  10.11  
Taiyuan 57  4  120  758.00  815.00  10.11  10.87  
G20 
Shanxi 
Lvliang 192  6  120  815.00  1007.00  10.87  13.43  
Tianjin Tianjin 71 6 120 537.00  608.00  7.16  8.11  
Langfang 1 4 120 536.00  537.00  7.15  7.16  Hebei 
Baoding 104 4 120 432.00  536.00  5.76  7.15  
Binzhou 111 4 120 321.00  432.00  4.28  5.76  
Dongying 109 4 120 212.00  321.00  2.83  4.28  
Weifang 54 4 120 158.00  212.00  2.11  2.83  
G18 
Shandong 
Qingdao 68 4 120 90.00  158.00  1.20  2.11  
G25 Tianjin Tianjin 131 6 or 4 120 570.00  635.50  7.60  8.47  
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Hebei Tangshan 69 6 or 4 110/120 635.50  704.50  8.47  9.39  
Tangshan 108 6 110 704.50  812.50  9.39  10.83  
Hebei Qinghuangdao 92 6 110 812.50  904.50  10.83  12.06  
Huludao 141 6 120 904.50  1045.50  12.06  13.94  G1 
Liaoning 
Jinzhou(LN) 61 6 120 1045.50  1106.50  13.94  14.75  
Tianjin Tianjin 115 4 or 6 120 570.00  685.00  7.60  9.13  
Hebei Langfang 7 4 100 685.00  692.00  9.13  9.23  
Beijing Beijing 35 4 120 692.00  727.00  9.23  9.69  
Suqian 23 4 80/120 361.00  384.00  4.81  5.12  
Hai'an 85 4 80/100 361.00  446.00  4.81  5.95  
Yangzhou 145 4 100/120 446.00  591.00  5.95  7.88  
Taizhou 78 4 100/120 591.00  669.00  7.88  8.92  
Wuxi 67 8 120 669.00  736.00  8.92  9.81  
G2 
Jiangsu 
Suzhou 97 8 100/120 736.00  833.00  9.81  11.11  
Beijing Beijing 68 6 120 727.00  795.00  9.69  10.60  
Hebei Zhangjiakou 179 4 120 795.00  974.00  10.60  12.99  
Wulanchabu 127 4 100 974.00  1101.00  12.99  14.68  
G6 
Neimenggu 
Hohhot 86 4 120 1101.00  1187.00  14.68  15.83  
Taiyuan 72 6 100 758.00  830.00  10.11  11.07  
Qinzhou(SX) 108 4 90 830.00  938.00  11.07  12.51  
Shuozhou(SX) 97 6 120 938.00  1035.00  12.51  13.80  
G55 Shanxi 
Datong 60 4 120 974.00  1034.00  12.99  13.79  
Beijing Beijing 66 6 120 845.00  911.00  11.27  12.15  
Hebei Chengde 77 4 80 911.00  988.00  12.15  13.17  
Xinxiang 80 6 120 629.00  709.00  8.39  9.45  
Anyang 10 6 120 709.00  719.00  9.45  9.59  
G45 
Henan 
Puyang 49 6 120 719.00  768.00  9.59  10.24  
Cangzhou 57  4  120  512.00  569.00  6.83  7.59  S013 Hebei 
Baoding 66  4  120  569.00  635.00  7.59  8.47  
G5 Shanxi Linfen 132 4 or 6 80/100 758.00  890.00  10.11  11.87  
G22 Shandong Qingdao 89  4  120  0.00  89.00  0.00  1.19  
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Weifang 9  6  120  89.00  98.00  1.19  1.31  
Linyi 62  6  100  98.00  160.00  1.31  2.13  
Zibo 93  6  100  160.00  253.00  2.13  3.37  
Laiwu 34  6  100  253.00  287.00  3.37  3.83  
Hebei Handan 107  4  120  493.00  600.00  6.57  8.00  
S1 Shangdong Liaocheng 144  4  100  349.00  493.00  4.65  6.57  
Xingtai 79 4 120 645.50  724.50  8.61  9.66  
Handan 91 4 120 600.00  645.50  8.00  8.61  G4 Hebei 
Anyang 29 4 120 645.50  674.50  8.61  8.99  
Qingdao 63  4  100  0.00  63.00  0.00  0.84  
Yantai 75  4  100  63.00  138.00  0.84  1.84  S24 Shandong 
Weihai 71  4  60/120 138.00  209.00  1.84  2.79  
Shanghai Shanghai 91  6  100  673.00  764.00  8.97  10.19  
Suzhou 66  6  120  607.00  673.00  8.09  8.97  
Nantong 107  6  120  500.00  607.00  6.67  8.09  
Yancheng 177  6  80/120 323.00  500.00  4.31  6.67  Jiangsu 
Lianyungang 120  4  120  203.00  323.00  2.71  4.31  
Jiaxing 29  6  120  764.00  793.00  10.19  10.57  
Zhejiang 
Ningbo 220  6  100/110/120 793.00  1013.00  10.57  13.51  
Rizhao 134  4  120  69.00  203.00  0.92  2.71  
Qingdao 138  4  120  0.00  138.00  0.00  1.84  
G15 
Shandong 
Yantai 86  4  120  69.00  155.00  0.92  2.07  
Rizhao 39  4  100  170.00  209.00  2.27  2.79  
Linyi 70  4  100  209.00  279.00  2.79  3.72  
Jining 180  4  100  279.00  459.00  3.72  6.12  Shangdong 
Heze 140  4  100  459.00  599.00  6.12  7.99  
G1511 
Henan Kaifeng 43  6  100  599.00  642.00  7.99  8.56  
Kaifeng 70  4  100  642.00  712.00  8.56  9.49  
Zhengzhou 148  4  100  712.00  860.00  9.49  11.47  
Luoyang 47  4  100  860.00  907.00  11.47  12.09  
Henan 
Sanmenxia 205  4  100  907.00  1112.00  12.09  14.83  
Lianyungang 44  4  120  273.00  317.00  3.64  4.23  Jiangsu 
Xuzhou 193  4  120  317.00  510.00  4.23  6.80  
Anhui Suzhou (AH) 54  4  120  510.00  564.00  6.80  7.52  
G30 
Henan Shangqiu 140  4  100  564.00  704.00  7.52  9.39  
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Henan Jiaozuo 30  4  100  757.00  787.00  10.09  10.49  G5512 
Shanxi Jincheng 32  4  80  787.00  819.00  10.49  10.92  
G55 Shanxi Changzhi 138  4  120  849.00  987.00  11.32  13.16  
Kaifeng 75  6  100  629.00  704.00  8.39  9.39  
Xuchang 86  6  120  704.00  790.00  9.39  10.53  
Pingdingshan 49  4  100  790.00  839.00  10.53  11.19  S83 Henan 
Nanyang 97  4  100  839.00  936.00  11.19  12.48  
Henan Shangqiu 58 6 120 634.00  692.00  8.45  9.23  
Bozhou 72 4 120 692.00  764.00  9.23  10.19  S35 Anhui 
Fuyang 29 4 120 764.00  793.00  10.19  10.57  
Shangqiu 68  6  120 656.00  724.00  8.75  9.65  S81 Henan 
Zhoukou 69  6  120 724.00  793.00  9.65  10.57  
Luohe 26  4  100  828.00  854.00  11.04  11.39  
Zhumadian 80  4  100  854.00  934.00  11.39  12.45  G4 Henan 
Xingyang 122  4  100  934.00  1056.00  12.45  14.08  
Suzhou(ah) 6 4 120 510.00  516.00  6.80  6.88  
Huaibei 21 4 120 516.00  537.00  6.88  7.16  
Suzhou(ah) 32 4 120 537.00  569.00  7.16  7.59  
G3 Anhui 
Bangbu 104 4 120 569.00  673.00  7.59  8.97  
Lianyungang 53  4 100  278.00  331.00  3.71  4.41  
Huai'an 185  4 100  331.00  516.00  4.41  6.88  Jiangsu 
Nanjin 24  6  120  516.00  540.00  6.88  7.20  
Huzhou 82  4  120  540.00  622.00  7.20  8.29  
G25 
Zhejiang 
Hangzhou 125  4  100  622.00  747.00  8.29  9.96  
Changzhou 19  8  120  617.00  636.00  8.23  8.48  G42 Jiangsu 
Zhenjiang 26  8  120  591.00  617.00  7.88  8.23  
G4211 Anhui Ma'anshan 14  4  100  616.00  630.00  8.21  8.40  
Xuancheng 101  4  100  692.00  793.00  9.23  10.57  
Wuhu 62  4  100  630.00  692.00  8.40  9.23  
Tonglin 58  4  100  692.00  750.00  9.23  10.00  
Chizhou 88  4  100  750.00  838.00  10.00  11.17  
G50 Anhui 
Anqing 172  4  100/120 838.00  1010.00  11.17  13.47  
 
Table A-6 Highway distances to hinterland cities from Port of Guangzhou 
















Shenzhen 57 6 120 147 204 1.96  2.72  
Dongguan 47 6 120 100 147 1.33  1.96  
Guangzhou 100 6 100 0 100 0.00  1.33  
Qingyuan 94 6 100/120 100 194 1.33  2.59  
Guangdong 
Shaoguan 142 4 80 194 336 2.59  4.48  
Chenzhou 105 4 100 336 441 4.48  5.88  
Hengyang 181 4 100 441 622 5.88  8.29  
Zhuzhou 17 4 100 622 639 8.29  8.52  
Xiangtan 24 4 100 639 663 8.52  8.84  
G4 
Hunan 
Changsha 203 4 100 663 866 8.84  11.55  
Shenzhen 89 4 100 117 206 1.56  2.75  
Dongguan 28 4 120 89 117 1.19  1.56  
Guangzhou 89 4 120 0 89 0.00  1.19  
Foshan 80 4 100 89 169 1.19  2.25  
Jiangmen 90 4 120 169 259 2.25  3.45  
Yangjiang 99 4 120 259 358 3.45  4.77  
Maoming 97 4 120 358 455 4.77  6.07  
Zhanjiang 77 4 120 455 532 6.07  7.09  
Huizhou 75 4 100 60 135 0.80  1.80  
Shanwei 144 4 100 135 279 1.80  3.72  
Jieyang 17 4 100 279 296 3.72  3.95  
Shantou 65 4 100/120 296 361 3.95  4.81  
Guangdong 
Chaozhou 24 4 100 361 385 4.81  5.13  
Zhangzhou 176 4 120 385 561 5.13  7.48  
Xiamen 42 4 120 561 603 7.48  8.04  
Quanzhou 89 4 120 603 692 8.04  9.23  
Putian 49 4 120 692 741 9.23  9.88  
Fuzhou 133 4  100 741 874 9.88  11.65  
G15 
Fujian 
Ningde 159 4 80 874 1033 11.65  13.77  
Shenzhen 52 4 100     0.00  0.00  
Huizhou 85 4 100 60 145 0.80  1.93  
Heyuan 118 4 80 145 263 1.93  3.51  G25 Guangdong 
Meizhou 156 4 100/120 263 419 3.51  5.59  
Guangdong Heyuan 99 4 100 185 284 2.47  3.79  G4511 
Jiangxi Ganzhou 29 4 100 284 313 3.79  4.17  
G45 Jiangxi Ganzhou 183 4 100 313 496 4.17  6.61  
 149 
Ji'an 198 4 100 496 694 6.61  9.25  
Xinyu 83 4 100 694 777 9.25  10.36  
Yichun 90 4 100 777 867 10.36  11.56  
Zhaoqing 45 4 110 40 85 0.53  1.13  Guangdong 
Yunfu 38 4 110 174 212 2.32  2.83  
Wuzhou 83 4 100 212 295 2.83  3.93  
Yulin 125 4 120 295 420 3.93  5.60  
Guigang 10 4 120 420 430 5.60  5.73  
Nanning 207 4 120 430 637 5.73  8.49  
G80 
Guangxi 
Baise 233 4 120 637 870 8.49  11.60  
Xinyu 60 4 100 719 779 9.59  10.39  
Yichun 75 4 100 779 854 10.39  11.39  
Nanchang 107 4 100 854 961 11.39  12.81  
Fuzhou 17 4 100 961 978 12.81  13.04  
Yingtan 59 4 100 978 1037 13.04  13.83  
Shangrao 18 4 100 1037 1055 13.83  14.07  
Jiangxi 
Pingxiang 84 4 100 622 706 8.29  9.41  
Loudi 50 4 100 733 783 9.77  10.44  
Shaoyang 203 4 100 783 986 10.44  13.15  
G60 
Hunan 
Huaihua 169 4 100 986 1155 13.15  15.40  
G70 Jiangxi Jiujiang 112 4 100 916 1028 12.21  13.71  
Jiujiang 124 4 120 1028 1152 13.71  15.36  G56 Jiangxi 
Jindezhen 69 4 120 1152 1221 15.36  16.28  
Beihai 88 4 120 532 620 7.09  8.27  G75 Guangxi Qingzhou 126 6 120 620 746 8.27  9.95  
Wuzhou 63 4 100 230 293 3.07  3.91  
Hezhou 63 4 120 293 356 3.91  4.75  G65 Guangxi 
Guilin 150 4 100/120 356 506 4.75  6.75  
Nanning 115 4 120 531 646 7.08  8.61  
Laibin 101 4 120 764 865 10.19  11.53  Guangxi 
Liuzhou 87 4 80/100 673 760 8.97  10.13  
Hengyang 60 4 100 538 598 7.17  7.97  
G72 
Hunan 
Yongzhou 124 4 100 719 843 9.59  11.24  
G7511 Guangxi Fangchenggang 19 4 100 710 729 9.47  9.72  
G78 Guangxi Hechi 55 4 100 940 995 12.53  13.27  
Changsha 23 4 100 703 726 9.37  9.68  
Yiyang 53 4 100 726 779 9.68  10.39  
Changde 110 4 100 779 889 10.39  11.85  G5513 Hunan 
Zhangjiajie 124 4 100 889 1013 11.85  13.51  
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G7211 Guangxi Chongzuo 179 4 100 528 707 7.04  9.43  
Changde 15 4 100 824 839 10.99  11.19  
Huaihua 107 4 80/100 839 946 11.19  12.61  G56 Hunan 
Xiangxi 102 4 80 946 1048 12.61  13.97  
Zhangzhou 79 2/4 80 545 624 7.27  8.32  G76 Fujian 
Longyan 174 2/4 80 587 761 7.83  10.15  
Sanming 71 2/4 80 737 808 9.83  10.77  G25 Fujian 
Nanping 80 2/4 80 887 967 11.83  12.89  
 
Table A-7 Railway distances to hinterland cities from Port of Shanghai 
Province city name distance time 34km/h 
Nanjing(E) 318.00  9.35  
Bangbu 510.00  15.00  Jiangsu 
Xuzhou(N) 678.00  19.94  
Jinan 991.00  29.15  
Yanzhou 833.00  24.50  
Liaocheng 1057.00  31.09  
Heze 972.00  28.59  
Rizhao 860.00  25.29  
Qingdao 1013.00  29.79  
Shandong 
Dezhou 1107.00  32.56  
Tianjin Tianjin 1351.00  39.74  
Beijing Beijing* 1484.00  43.65  
Hefei 483.00  14.21  
Anqing 639.00  18.79  Anhui 
Wuhu(E) 429.00  12.62  
Chongqing Chongqing 2041.00  60.03  
Fuzhou(E) 1180.00  34.71  
Longyan 1279.00  37.62  
Zhangping 1218.00  35.82  
Nanping 1018.00  29.94  
Fujian 
Xiamen 1399.00  41.15  
Lanzhou(W) 2245.00  66.03  
Jiayuguan 3004.00  88.35  Gansu 
Wuwei 2524.00  74.24  
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Guangzhou 1747.00  51.38  
Meizhou 1485.00  43.68  
Shantou 1655.00  48.68  
Gongguan 1657.00  48.74  
Maoming 2116.00  62.24  
Shaoguan 1593.00  46.85  
Guangdong 
Shenzhen 1714.00  50.41  
Nanning 2096.00  61.65  
Guilin(N) 1649.00  48.50  Guangxi  
Liuzhou 1831.00  53.85  
Guiyang(S) 2053.00  60.38  Guizhou 
Liupanshui 2299.00  67.62  
Shijiazhuang 1292.00  38.00  
Baoding 1423.00  41.85  
Handan 1127.00  33.15  
Zhangjiakou 1903.00  55.97  
Cangzhou 1220.00  35.88  
Hebei 
Qinhunagdao(SHG) 1633.00  48.03  
Harbin 2606.00  76.65  
Qiqihaer 2701.00  79.44  
Mudianjiang 2961.00  87.09  
Jixi 3155.00  92.79  
Dongfanghong 3402.00  100.06  
Jiamusi 3113.00  91.56  
Heilongjiang 
Daqing 2634.00  77.47  
Zhengzhou(N) 1053.00  30.97  
Anyang 1234.00  36.29  
Xingyang 1040.00  30.59  
Xinxiang 1127.00  33.15  
Lohe 1199.00  35.26  
Henan 
Shangqiu 837.00  24.62  
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Nanyang 1416.00  41.65  
Luoyang 1169.00  34.38  
Wuhan(W) 830.00  24.41  
Zhicheng 1418.00  41.71  
Yichang 1405.00  41.32  
Jinmen 1285.00  37.79  
Hubei 
Xiangfan(N) 1152.00  33.88  
Changsha 1211.00  35.62  
Yueyang 1055.00  31.03  
Zhuzhou 1159.00  34.09  
Chenzhou 1440.00  42.35  
Yongzhou 1434.00  42.18  
Loudi 1289.00  37.91  
Huaihua 1606.00  47.24  
Hunan 
Hengyang 1293.00  38.03  
Nanchang(XT) 820.00  24.12  
Pinxiang(QJ) 1063.00  31.26  
Xinyu 929.00  27.32  
Jiujiang 983.00  28.91  
Ganzhou 1203.00  35.38  
Jiangxi 
Yintan 705.00  20.74  
Changchun 2364.00  69.53  
Siping 2248.00  66.12  
Tonghua 2533.00  74.50  Jilin 
Jilin 2492.00  73.29  
Shenyang 2059.00  60.56  
Dalian 2456.00  72.24  Liaoning 
Jinzhou 1817.00  53.44  
Hohhot 2130.00  62.65  
Baotou(E) 2274.00  66.88  
Erlian 2300.00  67.65  
Nei Mongol 
Manzhouli 3347.00  98.44  
Ningxia Hui Yinchuan 2724.00  80.12  
Qinghai Xining 2450.00  72.06  
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Xian(W) 1564.00  46.00  
Xianyang 1583.00  46.56  
Yan'an 1951.00  57.38  
Ankang 1511.00  44.44  
Shaanxi 
Baoji 1735.00  51.03  
Taiyuan(N) 1509.00  44.38  
Datong 1840.00  54.12  Shanxi 
Changzhi 1359.00  39.97  
Chengdu(E) 2270.00  66.76  
Dazhou 1587.00  46.68  
Mianyang 2149.00  63.21  
Xichang 2828.00  83.18  
Emei 2426.00  71.35  
Sichuan 
Guangyuan 1952.00  57.41  
Urumqi(W) 4147.00  121.97  
Alashankou 4603.00  135.38  
Xinjiang 
Uygur 
Kashi 5128.00  150.82  
Xizang Lhasa 4421.00  130.03  
Yunnan Kunming(E) 2681.00  78.85  
Hangzhou 212.00  6.24  
Jinhua 416.00  12.24  Zhejiang 
Wenzhou 678.00  19.94  
 
Table A-8 Railway distances to hinterland cities from Port of Ningbo 
Province city name distance time 
Nanjing(E) 625 18.38  
Bangbu 808 23.76  
Jiangsu Xuzhou(N) 985 28.97  
Jinan 1298 38.18  
Yanzhou 1140 33.53  
Liaocheng 1364 40.12  
Heze 1279 37.62  
Shandong 
Rizhao 1167 34.32  
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Qingdao 1320 38.82  
Dezhou 1415 41.62  
Tianjin Tianjin 1658 48.76  
Beijing Beijing* 1791 52.68  
Hefei 792 23.29  
Anqing 948 27.88  
Anhui Wuhu(E) 738 21.71  
Chongqing Chongqing 2350 69.12  
Fuzhou(E) 1,094 32.18  
Longyan 1,193 35.09  
Zhangping 1,132 33.29  
Nanping 932 27.41  
Fujian Xiamen 1,313 38.62  
Lanzhou(W) 2,552 75.06  
Jiayuguan 3,311 97.38  
Gansu Wuwei 2,831 83.26  
Guangzhou 1,661 48.85  
Meizhou 1,399 41.15  
Shantou 1,569 46.15  
Gongguan 1,571 46.21  
Maoming 2,030 59.71  
Shaoguan 1,507 44.32  
Guangdong Shenzhen 1,628 47.88  
Nanning 2,010 59.12  
Guilin(N) 1,563 45.97  
Guangxi  Liuzhou 1,745 51.32  
Guiyang(S) 1,967 57.85  
Guizhou Liupanshui 2,213 65.09  
Shijiazhuang 1,579 46.44  
Baoding 1,710 50.29  
Handan 1,414 41.59  
Zhangjiakou 2,190 64.41  
Cangzhou 1,507 44.32  
Hebei Qinhunagdao(SHG) 1,920 56.47  
Heilongjiang Harbin 2,893 85.09  
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Qiqihaer 2,988 87.88  
Mudianjiang 3,248 95.53  
Jixi 3,442 101.24  
Dongfanghong 
3,689 108.50  
Jiamusi 3,400 100.00  
Daqing 2,921 85.91  
Zhengzhou(N) 1,340 39.41  
Anyang 1,521 44.74  
Xingyang 1,327 39.03  
Xinxiang 1,414 41.59  
Lohe 1,486 43.71  
Shangqiu 1,124 33.06  
Nanyang 1,703 50.09  
Henan Luoyang 1,456 42.82  
Wuhan(W) 1,117 32.85  
Zhicheng 1,705 50.15  
Yichang 1,692 49.76  
Jinmen 1,572 46.24  
Hubei Xiangfan(N) 1,439 42.32  
Changsha 1,125 33.09  
Yueyang 969 28.50  
Zhuzhou 1,073 31.56  
Chenzhou 1,354 39.82  
Yongzhou 1,348 39.65  
Loudi 1,203 35.38  
Huaihua 1,520 44.71  
Hunan Hengyang 1,207 35.50  
Nanchang(XT) 734 21.59  
Pinxiang(QJ) 977 28.74  
Xinyu 843 24.79  
Jiujiang 897 26.38  
Ganzhou 1,117 32.85  
Jiangxi Yintan 619 18.21  
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Changchun 2,651 77.97  
Siping 2,535 74.56  
Tonghua 2,820 82.94  
Jilin Jilin 2,779 81.74  
Shenyang 2,346 69.00  
Dalian 2,743 80.68  
Liaoning Jinzhou 2,104 61.88  
Hohhot 2,417 71.09  
Baotou(E) 2,561 75.32  
Erlian 2,587 76.09  
Nei Mongol Manzhouli 3,634 106.88  
Ningxia Hui Yinchuan 
3,011 88.56  
Qinghai Xining 2,737 80.50  
Xian(W) 1,851 54.44  
Xianyang 1,870 55.00  
Yan'an 2,238 65.82  
Ankang 1,798 52.88  
Shaanxi Baoji 2,022 59.47  
Taiyuan(N) 1,796 52.82  
Datong 2,127 62.56  
Shanxi Changzhi 1,646 48.41  
Chengdu(E) 2,557 75.21  
Dazhou 1,874 55.12  
Mianyang 2,436 71.65  
Xichang 3,115 91.62  
Emei 2,713 79.79  
Sichuan Guangyuan 2,239 65.85  
Urumqi(W) 4,434 130.41  
Alashankou 
4,890 143.82  
Xinjiang 
Uygur Kashi 5,415 159.26  
Xizang Lhasa 4,708 138.47  
Yunnan Kunming(E) 2,595 76.32  
Hangzhou 168 4.94  Zhejiang 
Jinhua 310 9.12  
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Wenzhou 592 17.41  
 
 
Table A-9 Railway distances to hinterland cities from Port of Tianjin 





Nanjing(E) 1033 30.38 
Bangbu 850 25.00 
Lianyungang 1020 30.00 
Jiangsu Xuzhou(N) 673 19.79 
Jinan 360 10.59 
Yanzhou 516 15.18 
Liaocheng 408 12.00 
Heze 565 16.62 
Rizhao 837 24.62 
Yantai 1004 29.53 
Qingdao 745 21.91 
Shandong Dezhou 239 7.03 
Tianjin Tianjin 0 0.00 
Shanghai Shanghai 1325 38.97 
Beijing Beijing* 120 3.53 
Hefei 1189 34.97 
Fuyang 822 24.18 
Anqing 1345 39.56 
Anhui Wuhu(E) 1135 33.38 
Chongqing Chongqing 2149 63.21 
Fuzhou(E) 2097 61.68 
Longyan 2196 64.59 
Zhangping 2135 62.79 
Nanping 1935 56.91 
Fujian Xiamen 2316 68.12 
Wuwei 1843 54.21 
Jiayuguan 2323 68.32 
Gansu Lanzhou(W) 1898 55.82 
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Guangzhou 2361 69.44 
Meizhou 2210 65.00 
Shantou 2380 70.00 
Gongguan 2292 67.41 
Maoming 2730 80.29 
Guangdong Shenzhen 2349 69.09 
Nanning 2670 78.53 
Guilin(N) 2223 65.38 
Guangxi  Liuzhou 2405 70.74 
Guiyang(S) 2314 68.06 
Guizhou Liupanshui 2560 75.29 
Shijiazhuang 371 10.91 
Baoding 255 7.50 
Handan 536 15.76 
Zhangjiakou 308 9.06 
Cangzhou 116 3.41 
Hebei Qinhuangdao(SHG) 282 8.29 
Harbin 1255 36.91 
Qiqihaer 1350 39.71 
Mudanjiang 1610 47.35 
Hegang 1806 53.12 
Nienjiang 1559 45.85 
Heilongjiang Daqing 1283 37.74 
Zhengzhou(N) 777 22.85 
Anyang 596 17.53 
Xingyang 1085 31.91 
Xinxiang 703 20.68 
Lohe 923 27.15 
Shangqiu 651 19.15 
Nanyang 1140 33.53 
Henan Luoyang 893 26.26 
Wuhan(W) 1304 38.35 Hubei 
Zhicheng 1526 44.88 
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Yichang 1513 44.50 
Jinmen 1393 40.97 
Xiangfan(N) 1260 37.06 
Changsha 1689 49.68 
Yueyang 1529 44.97 
Zhuzhou 1733 50.97 
Chenzhou 2014 59.24 
Yongzhou 2008 59.06 
Loudi 1863 54.79 
Huaihua 1867 54.91 
Hunan Hengyang 1867 54.91 
Nanchang(XT) 1426 41.94 
Pinxiang(QJ) 1638 48.18 
Xinyu 1513 44.50 
Jiujiang 1304 38.35 
Ganzhou 1809 53.21 
Jiangxi Yintan 1622 47.71 
Jilin 1141 33.56 
Tonghua 1066 31.35 
Jilin Changchun 1013 29.79 
Shenyang 708 20.82 
Dalian 1105 32.50 
Liaoning Jinzhou 466 13.71 
Hohhot 761 22.38 
Chifeng 610 17.94 
Baotou(E) 910 26.76 
Erlianhaote 936 27.53 
Nei Mongol Manzhouli 1996 58.71 
Ningxia Hui Yinchuan 1437 42.26 
Qinghai Xining 2103 61.85 
Xian(W) 1217 35.79 
Xianyang 1236 36.35 
Yan'an 1477 43.44 
Ankang 1619 47.62 
Shaanxi Baoji 1388 40.82 
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Taiyuan(N) 622 18.29 
Linfen 837 24.62 
Datong 476 14.00 
Shanxi Changzhi 756 22.24 
Chengdu(E) 2061 60.62 
Dazhou 1695 49.85 
Mianyang 1940 57.06 
Xichang 2619 77.03 
Sichuan Guangyuan 1743 51.26 
Urumqi(W) 3466 101.94 
Alashankou 3922 115.35 Xinjiang 
Uygur Kashi 4447 130.79 
Xizang Lhasa 4074 119.82 
Yunnan Kunming(E) 2946 86.65 
Ningbo 1679 49.38 
Zhejiang Hangzhou 1511 44.44 
 
Table A-10 Railway distances to hinterland cities from Port of Qingdao 
Province city name Distance time 
Nanjing(E) 1066.00 31.35 
Bangbu 883.00 25.97 
Jiangsu Xuzhou(N) 706.00 20.76 
Jinan 393.00 11.56 
Yanzhou 549.00 16.15 
Liaocheng 441.00 12.97 
Heze 598.00 17.59 
Rizhao 421.00 12.38 
Qingdao 0.00 0.00 
Shandong Dezhou 514.00 15.12 
Tianjin Tianjin 753.00 22.15 
Shanghai Shanghai 987.00 29.03 
Beijing Beijing* 873.00 25.68 
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Hefei 1222.00 35.94 
Anqing 1378.00 40.53 
Anhui Wuhu(E) 1168.00 34.35 
Chongqing Chongqing 2457.00 72.26 
Fuzhou(E) 2130.00 62.65 
Longyan 2229.00 65.56 
Zhangping 2168.00 63.76 
Nanping 1968.00 57.88 
Fujian Xiamen 2349.00 69.09 
Lanzhou(W) 2206.00 64.88 
Jiayuguan 2631.00 77.38 
Gansu Wuwei 2151.00 63.26 
Guangzhou 2346.00 69.00 
Meizhou 2214.00 65.12 
Shantou 2384.00 70.12 
Gongguan 2296.00 67.53 
Maoming 2715.00 79.85 
Guangdong Shenzhen 2353.00 69.21 
Nanning 2959.00 87.03 
Guilin(N) 2512.00 73.88 
Guangxi  Liuzhou 2694.00 79.24 
Guiyang(S) 2603.00 76.56 
Guizhou Liupanshui 2849.00 83.79 
Shijiazhuang 694.00 20.41 
Baoding 825.00 24.26 
Handan 844.00 24.82 
Zhangjiakou 1061.00 31.21 
Cangzhou 637.00 18.74 
Hebei Qinhuangdao(SHG) 1035.00 30.44 
Harbin 3712.00 109.18 
Qiqihaer 3807.00 111.97 
Mudanjiang 4067.00 119.62 
Heilongjiang Daqing 3740.00 110.00 
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Zhengzhou(N) 1081.00 31.79 
Anyang 904.00 26.59 
Xingyang 1374.00 40.41 
Xinxiang 1011.00 29.74 
Lohe 1212.00 35.65 
Shangqiu 684.00 20.12 
Nanyang 1429.00 42.03 
Henan Luoyang 1182.00 34.76 
Wuhan(W) 1593.00 46.85 
Yichang 1802.00 53.00 
Jinmen 1682.00 49.47 
Hubei Xiangfan(N) 1549.00 45.56 
Changsha 1857.00 54.62 
Yueyang 1818.00 53.47 
Zhuzhou 1813.00 53.32 
Chenzhou 2094.00 61.59 
Yongzhou 2088.00 61.41 
Loudi 1943.00 57.15 
Huaihua 2156.00 63.41 
Hunan Hengyang 1947.00 57.26 
Nanchang(XT) 1459.00 42.91 
Pinxiang(QJ) 1671.00 49.15 
Xinyu 1546.00 45.47 
Jiujiang 1337.00 39.32 
Ganzhou 1842.00 54.18 
Jiangxi Yintan 1655.00 48.68 
Changchun 3470.00  102.06 
Tonghua 3523.00  103.62 
Jilin Jilin 3598.00  105.82 
Shenyang 3165.00  93.09 
Dalian 3562.00  104.76 
Liaoning Jinzhou 2923.00  85.97 
Hohhot 1514.00 44.53 
Baotou(E) 1663.00 48.91 
Nei Mongol 
Erlianhaote 1689.00 49.68 
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Manzhouli 4453.00 130.97 
Ningxia Hui Yinchuan 2190.00 64.41 
Qinghai Xining 2411.00 70.91 
Xian(W) 1540.00 45.29 
Xianyang 1559.00 45.85 
Yan'an 1800.00 52.94 
Ankang 1908.00 56.12 
Shaanxi Baoji 1711.00 50.32 
Taiyuan(N) 945.00 27.79 
Datong 1229.00 36.15 
Shanxi Changzhi 1064.00 31.29 
Chengdu(E) 2384.00 70.12 
Dazhou 1984.00 58.35 
Mianyang 2263.00 66.56 
Xichang 2942.00 86.53 
Sichuan Guangyuan 2066.00 60.76 
Urumqi(W) 3774.00 111.00 
Alashankou 4230.00 124.41 Xinjiang 
Uygur Kashi 4755.00 139.85 
Xizang Lhasa 4382.00 128.88 
Yunnan Kunming(E) 3235.00 95.15 
Zhejiang Hangzhou 1173.00 34.50 
 
Table A-11 Railway distances to hinterland cities from Port of Shenzhen 
Province city name cumulative distance (km) time (h) 
time 
(days) 
Nanjing(E) 1513 44.50 1.85 
Bangbu 1696 49.88 2.08 
Jiangsu 
Lianyungang 2084 61.29 2.55 
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Xuzhou(N) 1857 54.62 2.28 
Jinan 2079 61.15 2.55 
Yanzhou 1923 56.56 2.36 
Liaocheng 1941 57.09 2.38 
Heze 1784 52.47 2.19 
Rizhao 2193 64.50 2.69 
Qingdao 2346 69.00 2.88 
Shandong 
Dezhou 2152 63.29 2.64 
Tianjin Tianjin 2349 69.09 2.88 
Shanghai Shanghai 1692 49.76 2.07 
Beijing Beijing* 2362 69.47 2.89 
Hefei 1357 39.91 1.66 
Fuyang 1527 44.91 1.87 
Anqing 1201 35.32 1.47 Anhui 
Wuhu(E) 1592 46.82 1.95 
Chongqing Chongqing 1879 55.26 2.30 
Fuzhou(E) 1054 31.00 1.29 
Longyan 583 17.15 0.71 
Zhangping 644 18.94 0.79 
Nanping 892 26.24 1.09 
Fujian 
Xiamen 835 24.56 1.02 
Wuwei 3234 95.12 3.96 
Jiayuguan 3714 109.24 4.55 Gansu 
Lanzhou(W) 2955 86.91 3.62 
Guangzhou 147 4.32 0.18 
Meizhou 401 11.79 0.49 
Shantou 571 16.79 0.70 
Gongguan 57 1.68 0.07 
Shaoguan 373 10.97 0.46 
Maoming 519 15.26 0.64 
Guangdong 
Shenzhen 0 0.00 0.00 
Nanning 867 25.50 1.06 
Guilin(N) 1029 30.26 1.26 
Yulin 724 21.29 0.89 
Baise 1091 32.09 1.34 
Guangxi 
Liuzhou 1002 29.47 1.23 
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Guiyang(S) 1593 46.85 1.95 
Guiding 1538 45.24 1.88 Guizhou 
Liupanshui 1839 54.09 2.25 
Shijiazhuang 2169 63.79 2.66 
Baoding 2300 67.65 2.82 
Hengshui 2089 61.44 2.56 
Handan 2004 58.94 2.46 
Zhangjiakou 2550 75.00 3.13 
Cangzhou 2265 66.62 2.78 
Hebei 
Qinhuangdao(SHG) 2631 77.38 3.22 
Harbin 3604 106.00 4.42 
Qiqihaer 3699 108.79 4.53 
Mudanjiang 3959 116.44 4.85 
Hegang 4155 122.21 5.09 
Nienjiang 3908 114.94 4.79 
Heilongjiang 
Daqing 3632 106.82 4.45 
Zhengzhou(N) 1763 51.85 2.16 
Anyang 1944 57.18 2.38 
Xingyang 1440 42.35 1.76 
Xinxiang 1837 54.03 2.25 
Lohe 1602 47.12 1.96 
Shangqiu 1698 49.94 2.08 
Nanyang 1678 49.35 2.06 
Henan 
Luoyang 1879 55.26 2.30 
Wuhan(W) 1221 35.91 1.50 
Zhicheng 1824 53.65 2.24 
Yichang 1811 53.26 2.22 
Jinmen 1691 49.74 2.07 
Hubei 
Xiangfan(N) 1558 45.82 1.91 
Changsha 862 25.35 1.06 
Yueyang 1009 29.68 1.24 
Hunan 
Zhuzhou 807 23.74 0.99 
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Chenzhou 526 15.47 0.64 
Yongzhou 814 23.94 1.00 
Loudi 937 27.56 1.15 
Huaihua 1254 36.88 1.54 
Hengyang 673 19.79 0.82 
Nanchang(XT) 894 26.29 1.10 
Pinxiang(QJ) 893 26.26 1.09 
Xinyu 981 28.85 1.20 
Jiujiang 1057 31.09 1.30 
Ganzhou 511 15.03 0.63 
Jiangxi 
Yintan 1009 29.68 1.24 
Jilin 3490 102.65 4.28 
Tonghua 3415 100.44 4.19 Jilin 
Changchun 3362 98.88 4.12 
Shenyang 3057 89.91 3.75 
Dalian 3454 101.59 4.23 Liaoning 
Jinzhou 2815 82.79 3.45 
Hohhot 3003 88.32 3.68 
Chifeng 2875 84.56 3.52 
Baotou(E) 3162 93.00 3.88 
Erlianhaote 3188 93.76 3.91 
Nei Mongol 
Manzhouli 4345 127.79 5.32 
Ningxia Hui Yinchuan 3495 102.79 4.28 
Qinghai Xining 3160 92.94 3.87 
Xian(W) 2274 66.88 2.79 
Xianyang 2293 67.44 2.81 
Yan'an 2661 78.26 3.26 
Ankang 1917 56.38 2.35 
Shaanxi 
Baoji 2445 71.91 3.00 
Taiyuan(N) 2386 70.18 2.92 
Datong 2728 80.24 3.34 Shanxi 
Changzhi 2069 60.85 2.54 
Chengdu(E) 2313 68.03 2.83 
Dazhou 2175 63.97 2.67 
Sichuan 
Mianyang 2434 71.59 2.98 
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Xichang 2224 65.41 2.73 
Guangyuan 2358 69.35 2.89 
Urumqi(W) 4857 142.85 5.95 
Alashankou 5313 156.26 6.51 Xinjiang Uygur 
Kashi 5838 171.71 7.15 
Xizang Lhasa 5131 150.91 6.29 
Yunnan Kunming(E) 1678 49.35 2.06 
Ningbo 1631 47.97 2.00 
Wenzhou 1584 46.59 1.94 
Jinhua 1322 38.88 1.62 Zhejiang 
Hangzhou 1506 44.29 1.85 
 
Table A-12 Railway distances to hinterland cities from Port of Guangzhou 





Nanjing(E) 1563 45.97 1.92 
Bangbu 1746 51.35 2.14 
Lianyungang 2134 62.76 2.62 
Jiangsu Xuzhou(N) 1907 56.09 2.34 
Jinan 2129 62.62 2.61 
Yanzhou 1973 58.03 2.42 
Liaocheng 1991 58.56 2.44 
Heze 1834 53.94 2.25 
Rizhao 2243 65.97 2.75 
Qingdao 2396 70.47 2.94 
Shandong Dezhou 2202 64.76 2.70 
Tianjin Tianjin 2202 64.76 2.70 
Shanghai Shanghai 1742 51.24 2.13 
Beijing Beijing* 2412 70.94 2.96 
Hefei 1407 41.38 1.72 
Fuyang 1577 46.38 1.93 
Anqing 1251 36.79 1.53 
Anhui Wuhu(E) 1642 48.29 2.01 
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Chongqing Chongqing 1732 50.94 2.12 
Fuzhou(E) 1104 32.47 1.35 
Longyan 633 18.62 0.78 
Zhangping 694 20.41 0.85 
Nanping 942 27.71 1.15 
Fujian Xiamen 885 26.03 1.08 
Wuwei 3087 90.79 3.78 
Jiayuguan 3567 104.91 4.37 
Gansu Lanzhou(W) 2808 82.59 3.44 
Guangzhou 0 0.00 0.00 
Meizhou 451 13.26 0.55 
Shantou 621 18.26 0.76 
Gongguan 107 3.15 0.13 
Shaoguan 226 6.65 0.28 
Maoming 372 10.94 0.46 
Guangdong Shenzhen 147 4.32 0.18 
Nanning 720 21.18 0.88 
Guilin(N) 882 25.94 1.08 
Yulin 577 16.97 0.71 
Baise 944 27.76 1.16 
Guangxi  Liuzhou 855 25.15 1.05 
Guiyang(S) 1446 42.53 1.77 
Guiding 1391 40.91 1.70 
Guizhou Liupanshui 1692 49.76 2.07 
Shijiazhuang 2022 59.47 2.48 
Baoding 2153 63.32 2.64 
Hengshui 2139 62.91 2.62 
Handan 1857 54.62 2.28 
Zhangjiakou 2600 76.47 3.19 
Cangzhou 2315 68.09 2.84 
Hebei Qinhuangdao(SHG) 2484 73.06 3.04 
Harbin 3457 101.68 4.24 
Qiqihaer 3552 104.47 4.35 
Heilongjiang 
Mudanjiang 3812 112.12 4.67 
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Hegang 4008 117.88 4.91 
Nienjiang 3761 110.62 4.61 
Daqing 3485 102.50 4.27 
Zhengzhou(N) 1616 47.53 1.98 
Anyang 1797 52.85 2.20 
Xingyang 1293 38.03 1.58 
Xinxiang 1690 49.71 2.07 
Lohe 1455 42.79 1.78 
Shangqiu 1748 51.41 2.14 
Nanyang 1531 45.03 1.88 
Henan Luoyang 1732 50.94 2.12 
Wuhan(W) 1074 31.59 1.32 
Zhicheng 1677 49.32 2.06 
Yichang 1664 48.94 2.04 
Jinmen 1544 45.41 1.89 
Hubei Xiangfan(N) 1411 41.50 1.73 
Changsha 715 21.03 0.88 
Yueyang 862 25.35 1.06 
Zhuzhou 660 19.41 0.81 
Chenzhou 379 11.15 0.46 
Yongzhou 667 19.62 0.82 
Loudi 790 23.24 0.97 
Huaihua 1107 32.56 1.36 
Hunan Hengyang 526 15.47 0.64 
Nanchang(XT) 944 27.76 1.16 
Pinxiang(QJ) 746 21.94 0.91 
Xinyu 1031 30.32 1.26 
Jiujiang 1107 32.56 1.36 
Ganzhou 561 16.50 0.69 
Jiangxi Yintan 1059 31.15 1.30 
Jilin 3343 98.32 4.10 
Tonghua 3268 96.12 4.00 
Jilin Changchun 3215 94.56 3.94 
Shenyang 2910 85.59 3.57 Liaoning 
Dalian 3307 97.26 4.05 
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Jinzhou 2668 78.47 3.27 
Hohhot 3053 89.79 3.74 
Chifeng 2925 86.03 3.58 
Baotou(E) 3212 94.47 3.94 
Erlianhaote 3238 95.24 3.97 
Nei Mongol Manzhouli 4198 123.47 5.14 
Ningxia Hui Yinchuan 3348 98.47 4.10 
Qinghai Xining 3013 88.62 3.69 
Xian(W) 2127 62.56 2.61 
Xianyang 2146 63.12 2.63 
Yan'an 2514 73.94 3.08 
Ankang 1770 52.06 2.17 
Shaanxi Baoji 2298 67.59 2.82 
Taiyuan(N) 2239 65.85 2.74 
Datong 2778 81.71 3.40 
Shanxi Changzhi 1922 56.53 2.36 
Chengdu(E) 2166 63.71 2.65 
Dazhou 2028 59.65 2.49 
Mianyang 2287 67.26 2.80 
Xichang 2077 61.09 2.55 
Sichuan Guangyuan 2211 65.03 2.71 
Urumqi(W) 4710 138.53 5.77 
Alashankou 5166 151.94 6.33 Xinjiang 
Uygur Kashi 5691 167.38 6.97 
Xizang Lhasa 4984 146.59 6.11 
Yunnan Kunming(E) 1531 45.03 1.88 
Ningbo 1681 49.44 2.06 
Wenzhou 1634 48.06 2.00 
Jinhua 1372 40.35 1.68 
Zhejiang Hangzhou 1556 45.76 1.91 
 
















Haerbinnan 金州 Jinzhou 15.39 944 61.34 1 
金州 Jinzhou 哈尔滨南 Haerbinna
n 
18.38 944 51.36 1 
北塘 Beitang 介休 Jiexiu 19.37 702 36.24 1 
塘沽 Tanggu 鸣李 Mingli 20.54 702 34.18 1 
北塘 Beitang 榆次 Yuci 17.13 702 40.98 1 
塘沽 Tanggu 平遥 Pingyao 22.24 671 30.17 0.5 
塘沽 Tanggu 二连 Erlian 29.33 936 31.91 1 
塘沽 Tanggu 包头 Baotou 21.21 910 42.90 1 
塘沽 Tanggu 呼和浩特 Huhehaot
e 




杨浦 Yangpu 61.4 1484 24.17 1 
黄村 Huangcun 江村 Jiangcun 67.52 2362 34.98 1 
塘沽 Tanggu 阿拉山口 Alashanko
u 





i 39.04 1876 48.05 0.5 
二连 Erlian 新港 Xingang 27.18 936 34.44 1 
包头 Baotou 塘沽 Tanggu 49.58 910 18.35 1 
呼和浩
特 
Huhehaote 塘沽 Tanggu 44.5 761 17.10 1 
呼和浩
特 
Huhehaote 南翔 Nanxiang 63.11 2104 33.34 1 
呼和浩
特 
Huhehaote 江村 Jiangcun 76.21 3003 39.40 0.5 
包头东 
Baotoudon
g 八里 Bali 72.55 2189 30.17 0.5 
乌海 Wuhai 塘沽 Tanggu 33.59 1287 38.31 0.5 
郑州东 
Zhengzhou
dong 黄岛 Huangdao 45.14 931 20.62 1 
西安东 Xiandong 黄岛 Huangdao 40.42 1442 35.68 0.5 
济南 Jinan 北京东 Beijingdo
ng 24 482 20.08 0.5 
金州 Jinzhou 长春南 Changchu
nnan 




金州 Jinzhou 11.38 639 56.15 1 
 172 
黄岛 Huangdao 郑州东 Zhengzho
udong 42.43 931 21.94 1 
云台山 Yuntaishan 绵阳 Mianyang 65.23 1817 27.86 0.5 
云台山 Yuntaishan 阿拉山口 Alashanko
u 
112.3 3623 32.26 1 
青岛 Qingdao 阿拉山口 Alashanko
u 
123.38 4481 36.32 0.5 
徐州北 Xuzhoubei 西安东 Xiandong 24.11 886 36.75 0.5 
徐州北 Xuzhoubei 郑州北 Zhengzho
ubei 6.1 375 61.48 0.5 
云台山 Yuntaishan 西宁 Xining 57.35 1980 34.52 0.5 
南翔 Nanxiang 大红门 Dahongm
en 
62.37 1484 23.79 1 
芜湖东 Wuhudong 集宁南 Jiningnan 45.2 1738 38.45 1 
黄渡 Huangdu 吉山 Jishan 53.18 1721 32.36 0.5 
南翔 Nanxiang 龙川北 Longchua
nbei 44.03 1418 32.21 1 
南翔 Nanxiang 株洲北 Zhuzhoub
ei 33.4 1133 33.92 0.5 
芜湖东 Wuhudong 乌西 Wuxi 114.58 3939 34.38 1 
南翔 Nanxiang 昆明南 Kunmingn
an 
88.19 2655 30.11 0.5 
江村 Jiangcun 顺义 Shunyi 66.49 2362 35.52 0.5 
江村 Jiangcun 石家庄 Shijiazhua
ng 57.37 2170 37.82 0.5 
江村 Jiangcun 包头 Baotou 78.11 3162 40.48 0.5 
江村 Jiangcun 武昌南 Wuchang
nan 
28.32 1221 43.11 0.5 
吉山 Jishan 黄渡 Huangdu 62.03 1721 27.74 0.5 
江村 Jiangcun 重庆西 Zhongqingxi 54.12 1879 34.72 1 
江村 Jiangcun 昆明东 Kunmingd
ong 44.15 1678 38.01 0.5 
平湖南 Pinghunan 南翔 Nanxiang 52.26 1692 32.38 0.5 
株洲北 
Zhuzhoube
i 南翔 Nanxiang 30.48 1133 37.17 0.5 
湛江 Zhanjiang 贵阳南 Guiyangn
an 






ong 30.14 1492 49.50 0.5 
绵阳北 
Mianyangb
ei 南翔 Nanxiang 88.03 2123 24.12 0.5 
八里 Bali 江村 Jiangcun 75.26 2313 30.73 1 










南翔 Nanxiang 90.4 2655 29.37 0.5 
惠农 Huinong 塘沽 Tanggu 34.56 1402 40.57 0.5 
乌西 Wuxi 塘沽 Tanggu 94.18 3466 36.80 0.5 
乌西 Wuxi 云台山 Yuntaisha
n 
95.16 3167 33.28 1 
陶家寨 Taojiazhai 云台山 Yuntaisha
n 
60.13 1980 32.93 0.5 
Source: CRCT 











































 based on data in 2009 





4 1888.46 1391.04 1888.46 
13698.
15 
 2 hour contour 
Suzhoushi 苏州市 6792239 912.65 629.75 912.65 6701.29 
Jiaxingshi 嘉兴市 3582996  338.07 338.07 1815.3 
 cumulative population and GDP 3139.18 22214.74 
 3 hour contour 
Nantongshi 南通市 7512919 714.77 763.72 714.77 2510.13 
Changzhoushi 常州市 3776270 440.71 358.74 440.71 2202.23 
 174 
Wuxishi 无锡市 5086586 610.73 464.2 610.73 4419.5 
Huzhoushi 湖州市 2625595  258.5 258.5 1034.9 
Hangzhoushi 杭州市 6878722  677.64 677.64 4781.16 
Shaoxingshi 绍兴市 4304241  437.06 437.06 2223 
 cumulative population and GDP 6278.59 39385.66 
 4 hour contour 
Yangzhoushi 扬州市 4588554 447.12 459.79 447.12 1573.29 
Taizhoushi 泰州市 4785759 463.59 500.89 463.59 1394.2 
Zhenjiangshi 镇江市 2844856 304.07 268.77 304.07 1408.14 
Ningboshi 宁波市 5963362  568.09 568.09 3964.05 
 cumulative population and GDP 8061.46 47725.34 
 5 hour contour 
Nanjingshi 南京市 6126165 758.89 624.46 758.89 3775 
Yanchengshi 盐城市 7946544 752.22 811.71 752.22 1603.26 
Chuzhoushi 滁州市 4001488  447.37 447.37 520.11 
Maanshanshi 马鞍山
市 
1196916  128.1 128.1 636.3 
Wuhushi 芜湖市 2115421  230.79 230.79 749.65 
Xuanchengshi 宣城市 2659639  276.75 276.75 411.61 
Jinhuashi 金华市 4571881  461.41 461.41 1681.9 
 cumulative population and GDP 11116.99 
57103.
17 
 6 hour contour 
Huaiyin(Anshi 淮阴(安） 5038231 482.33 536.91 482.33 915.83 
 175 
市 
Hefeishi 合肥市 4467384  486.74 486.74 1664.84 
Chaohushi 巢湖市 4173449  456.8 456.8 479.33 
Tonglingshi 铜陵市 684716  73.89 73.89 325.31 
Huangshanshi 黄山市 1370377  148.35 148.35 249.9 
Zhoushi 衢州市 2128856  248.85 248.85 580.1 
Taizhoushi 台州市 5153715  574.06 574.06 1965.3 
Lishuishi 丽水市 2162113  255.43 255.43 505.7 
Bangbushi 蚌埠市 3288329  358.31 358.31 486.39 
 cumulative population and GDP 14201.74 
64275.
87 
 7 hour contour 
Lianyungangshi 连云港
市 
4569913 445.56 488.25 445.56 750.1 
Suqianshi 宿迁市 5061576 474.65 534.58 474.65 655.06 
Huainanshi 淮南市 2040649  240.88 240.88 453.62 





1389469  158.93 158.93 192.4 
 cumulative population and GDP 16223.41 66861 
 8 hour contour 
Rizhaoshi 日照市 2685928  274.09 274.09 773.14 
Linyishi 临沂市 9942652  983.25 983.25 1958.21 
Suzhoushi 宿州市 5516423  626.06 626.06 511.1 
Anqingshi 安庆市 5180000  613.89 613.89 704.72 
Jingdezhenshi 景德镇
市 
1453367  156.52 156.52 321.98 
 176 
Shangraoshi 上饶市 5977678  648.99 648.99 628.34 
Wenzhoushi 温州市 7557640  771.99 771.99 2424.3 
 cumulative population and GDP 20298.19 
74182.
79 
 9 hour contour 
Zaozhuangshi 枣庄市 3545615  365.04 365.04 1092.83 
Xuzhoushi 徐州市 8913965 869.21 946.86 869.21 2007.36 
Huaibeishi 淮北市 1878164  215.78 215.78 349.1 
Zhoushi 亳州市 5078908  588.78 588.78 404.2 
Fuyangshi 阜阳市 8003963  987.79 987.79 541.27 
Jiujiangshi 九江市 4401248  475.56 475.56 700.6 
Yingtanshi 鹰潭市 1027075  110.74 110.74 256.62 
 cumulative population and GDP 23911.09 
79534.
78 
 10 hour contour 
Qingdaoshi 青岛市 7494194  845.61 845.61 4436.18 
Taianshi 泰安市 5334631  545.62 545.62 1513.3 
Laiwushi 莱芜市 1233525  127.53 127.53 455.79 
Zhoukoushi 周口市 9741283 996.94 1086.06 996.94 984.13 
Xinyangshi 信阳市 6527368 668.6 802.8 668.6 866.79 
Nanchangshi 南昌市 4331668  461.52 461.52 1660.08 
Fuzhoushi 抚州市 3572421  387.74 387.74 434.05 
Nanpingshi 南平市 2816581 290 310.1 290 621.65 
Shangqiushi 商丘市 7753844 776.54 828.36 776.54 931.39 
Ningdeshi 宁德市 2991258 304 337 304 612.28 
 cumulative population and GDP 29315.2 92050.43 
 11 hour contour 
Weifangshi 潍坊市 8495300  889.54 889.54 2491.81 
Jinanshi 济南市 5921891  662.69 662.69 3017.42 
Jiningshi 济宁市 7740281  796.7 796.7 2122.16 
Ziboshi 淄博市 4184430  450.51 450.51 2316.78 




7452752 768.47 848.78 768.47 812.98 
Huangshishi 黄石市 2477467 242.2 257.3 242.2 556.57 
Sanmingshi 三明市 2574075 264 271.1 264 800.24 
Fuzhoushi 福州市 6386015 687 637.9 687 2284.16 
 cumulative population and GDP 34324.36 
10700
2.8 
 12 hour contour 
Huanggangshi 黄冈市 7109047 667.5 735.1 667.5 600.75 
Yantaishi 烟台市 6635735  701.91 701.91 3434.19 
Dongyingshi 东营市 1793171  200.48 200.48 2052.62 
Binzhoushi 滨州市 3563921  368.86 368.86 1236.83 
Dezhoushi 德州市 5293674  548.94 548.94 1400.91 
Hezeshi 菏泽市 8097973  818.77 818.77 821.79 
Kaifengshi 开封市 4586533 469.35 484.06 469.35 689.37 
Xuchangshi 许昌市 4124086 430.89 456.41 430.89 1062.05 
Pingdingshanshi 平顶山
市 
4804924 486.9 501.12 486.9 1067.7 
Xinyushi 新余市 1071820  113.26 113.26 402.32 
Sanmingshi 三明市 2574075 264 271.1 264 800.24 
 cumulative population and GDP 39395.21 
12057
1.6 
 >12 hour contour 
Wuhanshi 武汉市 8312700 897 833.2 897 3960.08 
Ezhoushi 鄂州市 1023285 103.3 106.8 103.3 269.79 
Xiamenshi 厦门市 2053070 252 177 252 1560.02 
Quanzhoushi 泉州市 7283040 786 680.8 786 3069.5 
Zhangzhoushi 漳州市 4581675 480 471.76 480 1178 
Longyanshi 龙岩市 2684310 278 293.3 278 824.88 
Putianshi 莆田市 2727923 286 319.6 286 691.42 
Pingxiangshi 萍乡市 1724732  185.16 185.16 387.64 
Xinyushi 新余市 1071820  113.26 113.26 402.32 
Ganzhoushi 赣州市 7396873  836.66 836.66 834.85 
 178 
Jianshi 吉安市 4360924  479.49 479.49 505 
Yichunshi 宜春市 5079792  544.46 544.46 615 
Weihaishi 威海市 2596753  280.61 280.61 1780.35 
Liaochengshi 聊城市 5412115  557.09 557.09 1252.67 
Zhengzhoushi 郑州市 6656759 743.6 663.17 743.6 3003.99 
Luoyangshi 洛阳市 6227665 642.03 654.4 642.03 1919.64 
Anyangshi 安阳市 5161106 521.4 542 521.4 1036.05 
Hebishi 鹤壁市 1401872 142.55 145.78 142.55 342.35 
Xinxiangshi 新乡市 5407433 551.32 560.7 551.32 949.49 
Jiaozuoshi 焦作市 3915294 340.75 346.64 340.75 1031.59 
Yangshi 濮阳市 3458332 349.87 363.35 349.87 657.28 
Sanmenxiashi 三门峡
市 
2177428 221.96 223.41 221.96 654.21 
Nanyangshi 南阳市 9577771 1004.21 1091.36 1004.21 1636.43 
Jiyuanshi 济  源  
市 
 68.25 68.11 68.25 288.35 
Shiyanshi 十堰市 3415912 323.5 351 323.5 487.64 
Yichangshi 宜昌市 4149308 403.9 400.8 403.9 1026.56 
Xiangfanshi 襄樊市 5658723 543.7 584.4 543.7 1002.46 
Jingmenshi 荆门市 2970848 284.5 300.1 284.5 520.36 
Xiaoganshi 孝感市 4992537 467.6 525.1 467.6 593.06 
Jingzhoushi 荆州市 6279990 584.4 653.1 584.4 623.98 
Xianningshi 咸宁市 2700678 251.2 288.2 251.2 359.19 







3775190 348.5 395.3 348.5 249.18 
Xiantaoshi 仙桃市 1474078 135.3 150.7 135.3 233.5 
Qianjiangshi 潜江市 992438 93.6 100.66 93.6 211.82 




78242 7.5 8.04 7.5 7.97 































 provinces  lack data 
 
change of 
name etc  data for 2009 
 1 hour contour 
Shenshi 深圳市 7008831 876.83 232.49 876.83 7786.79 
Zhuhaishi 珠海市 1235437 148.11 99.48 148.11 997.16 
Zhongshanshi 中山市 2363322 251.09 146.43 251.09 1457.01 
Huizhoushi 惠州市 3216075 392.71 318.84 392.71 1304.05 
Dongshi 东莞市 6445777 694.98 174.86 694.98 3703.6 
 cumulative population and GDP 2363.72 15248.61 
 2 hour contour 
Guangzhoushi 广州市 9942022 1018.2 784.17 1018.2 8287.38 
Foshanshi 佛山市 5337709 595.29 364.34 595.29 4378.3 
Jiangmenshi 江门市 3956827 414.27 389.93 414.27 1270.88 
Shanweishi 汕尾市 2453479 290.22 335.99 290.22 346.58 
Heyuanshi 河源市 2266429 286.91 346.64 286.91 395.88 
 cumulative population and GDP 4968.61 29927.61 
 3 hour contour 
Zhaoqingshi 肇庆市 3373099 380.29 410.28 380.29 760.5 
 180 
Qingyuanshi 清远市 3146713 373.19 405.81 373.19 768.8 
 cumulative population and GDP 5722.09 31456.92 
 4 hour contour 
Meizhoushi 梅州市 3802186 412.54 505.28 412.54 479.61 
Jieyangshi 揭阳市 5237405 573.73 641.24 573.73 724.23 
Yangjiangshi 阳江市 2168904 236.8 273.29 236.8 480.5 
Yunfushi 云浮市 2152884 238.81 272.68 238.81 324.55 
 cumulative population and GDP 7183.97 33465.81 
 5 hour contour 
Shaoguanshi 韶关市 2735433 295.16 323.09 295.16 553.85 
Shantoushi 汕头市 4671279 505.6 506.57 505.6 951.81 
Chaozhoushi 潮州市 2402068 256.66 256.13 256.66 438.08 
Maomingshi 茂名市 5238426 612.37 725.67 612.37 1177.84 
Wuzhoushi 梧州市 2796087 306 313.2 306 400.12 
 cumulative population and GDP 9159.76 36987.51 
 6 hour contour 
Yulinshi 玉林市 5086215 565.31 641.73 565.31 605.92 
Zhanjiangshi 湛江市 6070702 690.24 753.88 690.24 1099.41 
Hezhoudiqu(Shi) 贺州地区(市) 1936849 209.73 221.79 209.73 252.84 
 cumulative population and GDP 10625.04 38945.67 
 7 hour contour 
Zhangzhoushi 漳州市 4581675 480 471.76 480 1178 
Ganzhoushi 赣州市 7396873  836.66 836.66 834.85 
Chenzhoushi 郴州市 4324812  467.66 467.66 730.32 
Guigangshi 贵港市 3827945 426.6 501.86 426.6 398.53 
Beihaishi 北海市 1423236 157.31 157.72 157.31 313.88 
 cumulative population and GDP 12993.27 42401.25 
 181 
 8 hour contour 
Xiamenshi 厦门市 2053070 252 177 252 1560.02 
Zhangzhoushi 漳州市 4581675 480 471.76 480 1178 
Qinzhoushi 钦州市 2894407 322.99 364.5 322.99 377.42 
Guilinshi 桂林市 4614670 488 508.32 488 883.03 
 cumulative population and GDP 14536.26 46399.72 
 9 hour contour 
Longyanshi 龙岩市 2684310 278 293.3 278 824.88 
Jianshi 吉安市 4360924  479.49 479.49 505 
Hengyangshi 衡阳市 6784891  293.99 293.99 1051.33 
Fangchenggangshi 防城港市 735952 84.33 84.76 84.33 212.18 





3221690 695.64 691.69 695.64 1316.21 
 cumulative population and GDP 17153.71 53378.83 
 10 hour contour 
Zhuzhoushi 株洲市 3581820  315.93 315.93 906.51 
Putianshi 莆田市 2727923 286 319.6 286 691.42 
Pingxiangshi 萍乡市 1724732  185.16 185.16 387.64 
Xinyushi 新余市 1071820  113.26 113.26 402.32 
Yichunshi 宜春市 5079792  544.46 544.46 615 
Chongzuoshi 崇左市  217.8 240.01 217.8 264.8 
 cumulative population and GDP 18816.32 56646.51 
 11 hour contour 
Sanmingshi 三明市 2574075 264 271.1 264 800.24 
Yongzhoushi 永州市 5367106  471 471 577.88 
Fuzhoushi 福州市 6386015 687 637.9 687 2284.16 
Changshashi 长沙市 6138719  645.14 645.14 3300.71 
Laibinshi 来宾市  229.12 252.74 229.12 271.58 




























 provinces lack data  
 
change of 
name etc data for 2007  
 cities data for 2009 
 
 1 hour contour 7786.79 
Ningboshi 宁波市  568.09 568.09 3964.05 997.16 
      1457.01 
 2 hour contour 1304.05 
Shaoxingshi 绍兴市  437.06 437.06 2223 3703.6 
Hangzhoushi 杭州市  677.64 677.64 4781.16 15248.61 
Taizhoushi 台州市  574.06 574.06 1965.3  
Jiaxingshi 嘉兴市  338.07 338.07 1815.3 8287.38 
 cumulative population and GDP 2594.92 14748.81 4378.3 
 3 hour contour 1270.88 
Shanghaishi 上海市 1888.46 1391.04 1888.46 13698.15 346.58 
Jinhuashi 金华市  461.41 461.41 1681.9 395.88 
Huzhoushi 湖州市  258.5 258.5 1034.9 29927.61 
Suzhoushi 苏州市 912.65 629.75 912.65 6701.29  
 cumulative population and GDP 6115.94 37865.05 760.5 
 4 hour contour 768.8 
Lishuishi 丽水市  255.43 255.43 505.7 31456.92 
Wuxishi 无锡市 610.73 464.2 610.73 4419.5  
Wenzhoushi 温州市  771.99 771.99 2424.3 479.61 
 183 
Nantongshi 南通市 714.77 763.72 714.77 2510.13 724.23 
 cumulative population and GDP 8468.86 47724.68 480.5 
 5 hour contour 324.55 
Changzhoushi 常州市 440.71 358.74 440.71 2202.23 33465.81 
Zhoushi 衢州市  248.85 248.85 580.1  
Huangshanshi 黄山市  148.35 148.35 249.9 553.85 
Xuanchengshi 宣城市  276.75 276.75 411.61 951.81 
 cumulative population and GDP 9583.52 51168.52 438.08 
 6 hour contour 1177.84 
Shangraoshi 上饶市  648.99 648.99 628.34 400.12 
Taizhoushi 泰州市 463.59 500.89 463.59 1394.2 36987.51 
Zhenjiangshi 镇江市 304.07 268.77 304.07 1408.14  
Yangzhoushi 扬州市 447.12 459.79 447.12 1573.29 605.92 
Nanjingshi 南京市 758.89 624.46 758.89 3775 1099.41 
Wuhushi 芜湖市  230.79 230.79 749.65 252.84 
Maanshanshi 马鞍山市  128.1 128.1 636.3 38945.67 
 cumulative population and GDP 12565.07 61333.44  
 7 hour contour 1178 
Yanchengshi 盐城市 752.22 811.71 752.22 1603.26 834.85 
Chuzhoushi 滁州市  447.37 447.37 520.11 730.32 
Chaohushi 巢湖市  456.8 456.8 479.33 398.53 
Tonglingshi 铜陵市  73.89 73.89 325.31 313.88 





 158.93 158.93 192.4  
 cumulative population and GDP 14610.79 64775.83 1560.02 
 8 hour contour 1178 
 184 
Yingtanshi 鹰潭市  110.74 110.74 256.62 377.42 
Ningdeshi 宁德市 304 337 304 612.28 883.03 
Anqingshi 安庆市  613.89 613.89 704.72 46399.72 
Huaiyin(Anshi 淮阴(安）市 482.33 536.91 482.33 915.83  
Nanpingshi 南平市 290 310.1 290 621.65 824.88 
Hefeishi 合肥市  486.74 486.74 1664.84 505 
Cumulativepopulationandgdp cumulative population and GDP 16898.49 69551.77 1051.33 
9Hourcontour 9 hour contour 212.18 
Huainanshi 淮南市  240.88 240.88 453.62 3069.5 
Liuanshi 六安市  701.64 701.64 533.95 1316.21 
Jiujiangshi 九江市  475.56 475.56 700.6 53378.83 
Nanchangshi 南昌市  461.52 461.52 1660.08  
Fuzhoushi 抚州市  387.74 387.74 434.05 906.51 
Fuzhoushi 福州市 687 637.9 687 2284.16 691.42 
Lianyungangshi 连云港市 445.56 488.25 445.56 750.1 387.64 
Suqianshi 宿迁市 474.65 534.58 474.65 655.06 402.32 
Bangbushi 蚌埠市  358.31 358.31 486.39 615 
 cumulative population and GDP 21131.36 77509.78 264.8 
 10 hour contour 56646.51 
Huanggangshi 黄冈市 667.5 735.1 667.5 600.75  
Huangshishi 黄石市 242.2 257.3 242.2 556.57 800.24 
Suzhoushi 宿州市  626.06 626.06 511.1 577.88 
Xuzhoushi 徐州市 869.21 946.86 869.21 2007.36 2284.16 
Linyishi 临沂市  983.25 983.25 1958.21 3300.71 
Xinyushi 新余市  113.26 113.26 402.32 271.58 
Sanmingshi 三明市 264 271.1 264 800.24 63881.09 
Putianshi 莆田市 286 319.6 286 691.42  
 cumulative population and GDP 25182.84 85037.76  
 11 hour contour  
Zaozhuangshi 枣庄市  365.04 365.04 1092.83  
Rizhaoshi 日照市  274.09 274.09 773.14  
Fuyangshi 阜阳市  987.79 987.79 541.27  
Huaibeishi 淮北市  215.78 215.78 349.1  
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Wuhanshi 武汉市 897 833.2 897 3960.08  
Xianningshi 咸宁市 251.2 288.2 251.2 359.19  
Jianshi 吉安市  479.49 479.49 505  
Yichunshi 宜春市  544.46 544.46 615  
Quanzhoushi 泉州市 786 680.8 786 3069.5  
 cumulative population and GDP 29983.69 96302.88  
 >11 hour contour  
Binzhoushi 滨州市  368.86 368.86 1236.83  
Ezhoushi 鄂州市 103.3 106.8 103.3 269.79  
Xiamenshi 厦门市 252 177 252 1560.02  
Pingdingshanshi 平顶山市 486.9 501.12 486.9 1067.7  
Zhangzhoushi 漳州市 480 471.76 480 1178  
Longyanshi 龙岩市 278 293.3 278 824.88  
Xuchangshi 许昌市 430.89 456.41 430.89 1062.05  
Pingxiangshi 萍乡市  185.16 185.16 387.64  
Xinyushi 新余市  113.26 113.26 402.32  
Ganzhoushi 赣州市  836.66 836.66 834.85  
Kaifengshi 开封市 469.35 484.06 469.35 689.37  
Hezeshi 菏泽市  818.77 818.77 821.79  
Weihaishi 威海市  280.61 280.61 1780.35  
Liaochengshi 聊城市  557.09 557.09 1252.67  
Zhengzhoushi 郑州市 743.6 663.17 743.6 3003.99  
Luoyangshi 洛阳市 642.03 654.4 642.03 1919.64  
Anyangshi 安阳市 521.4 542 521.4 1036.05  
Hebishi 鹤壁市 142.55 145.78 142.55 342.35  
Xinxiangshi 新乡市 551.32 560.7 551.32 949.49  
Jiaozuoshi 焦作市 340.75 346.64 340.75 1031.59  
Yangshi 濮阳市 349.87 363.35 349.87 657.28  
Sanmenxiashi 三门峡市 221.96 223.41 221.96 654.21  
Nanyangshi 南阳市 1004.21 1091.36 1004.21 1636.43  
Jiyuanshi 济  源  市 68.25 68.11 68.25 288.35  
Shiyanshi 十堰市 323.5 351 323.5 487.64  
Yichangshi 宜昌市 403.9 400.8 403.9 1026.56  
Xiangfanshi 襄樊市 543.7 584.4 543.7 1002.46  
Jingmenshi 荆门市 284.5 300.1 284.5 520.36  
Xiaoganshi 孝感市 467.6 525.1 467.6 593.06  
Jingzhoushi 荆州市 584.4 653.1 584.4 623.98  
Dezhoushi 德州市  548.94 548.94 1400.91  
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Suizhoushi 随州市 220.4 256.1 220.4 310.2  
Zhoushi 亳州市  588.78 588.78 404.2  
Yantaishi 烟台市  701.91 701.91 3434.19  
Dongyingshi 东营市  200.48 200.48 2052.62  
Shangqiushi 商丘市 776.54 828.36 776.54 931.39  
Qingdaoshi 青岛市  845.61 845.61 4436.18  
Taianshi 泰安市  545.62 545.62 1513.3  
Laiwushi 莱芜市  127.53 127.53 455.79  
Zhoukoushi 周口市 996.94 1086.06 996.94 984.13  
Xinyangshi 信阳市 668.6 802.8 668.6 866.79  
Sanmingshi 三明市 264 271.1 264 800.24  
Zhumadianshi 驻马店市 768.47 848.78 768.47 812.98  
Weifangshi 潍坊市  889.54 889.54 2491.81  
Jinanshi 济南市  662.69 662.69 3017.42  
Jiningshi 济宁市  796.7 796.7 2122.16  
Ziboshi 淄博市  450.51 450.51 2316.78  





348.5 395.3 348.5 249.18  
Xiantaoshi 仙桃市 135.3 150.7 135.3 233.5  
Qianjiangshi 潜江市 93.6 100.66 93.6 211.82  
Tianmenshi 天门市 136.9 164.79 136.9 187.35  
Shennongjialinqu 神农架林
区 
7.5 8.04 7.5 7.97  
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 cities data for 2009 
1Hourcontour 1 hour contour 
Tianjinshi 天津市 1176  1176 6354.38 
2Hourcontour 2 hour contour 
Tangshanshi 唐山市  743.25 743.25 3561.19 
Cangzhoushi 沧州市  697.84 697.84 1716.16 
Langfangshi 廊坊市  410.26 410.26 1051.49 
Beijingshi 北京市 1695 1222.9 1695 10488.05 
 cumulative population and GDP 4391.96 21253.07 
 3 hour contour 
Binzhoushi 滨州市  368.86 368.86 1236.83 
Baodingshi 保定市  1092.35 1092.35 1580.89 
 cumulative population and GDP 5853.17 24070.79 
 4 hour contour 
Qinhuangdaoshi 秦皇岛市  295.74 295.74 808.95 
Ziboshi 淄博市  450.51 450.51 2316.78 
Dongyingshi 东营市  200.48 200.48 2052.62 
Dezhoushi 德州市  548.94 548.94 1400.91 
 cumulative population and GDP 14663.22 30650.05 
 5 hour contour 
Shijiazhuangshi 石家庄市  984.6 984.6 2838.37 
Laiwushi 莱芜市  127.53 127.53 455.79 
Jinanshi 济南市  662.69 662.69 3017.42 
 cumulative population and GDP 16438.04 36961.64 
 6 hour contour 
Liaochengshi 聊城市  557.09 557.09 1252.67 
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Taianshi 泰安市  545.62 545.62 1513.3 
Weifangshi 潍坊市  889.54 889.54 2491.81 
Zhangjiakoushi 张家口市  421.22 421.22 720.37 
Chengdeshi 承德市  340.67 340.67 714.94 
Huludaoshi 葫芦岛市 280.4  280.4 457.8 
Yanchengshi 盐城市 752.22 811.71 752.22 1603.26 
 cumulative population and GDP 20224.8 45715.79 
 7 hour contour 
Linyishi 临沂市  983.25 983.25 1958.21 
Qingdaoshi 青岛市  845.61 845.61 4436.18 
Jiningshi 济宁市  796.7 796.7 2122.16 
Yangquanshi 阳泉市  131.96 131.96 310.8 
Datongshi 大同市  317.86 317.86 565.77 
Jinzhoushi 锦州市 310.2  310.2 681.12 
Chaoyangshi 朝阳市 342.6  342.6 438.98 
Xingtaishi 邢台市  693.34 693.34 989 
 cumulative population and GDP 24646.32 57218.02 
 8 hour contour 
Hezeshi 菏泽市  818.77 818.77 821.79 
Zaozhuangshi 枣庄市  365.04 365.04 1092.83 
Rizhaoshi 日照市  274.09 274.09 773.14 
Yangshi 濮阳市 349.87 363.35 349.87 657.28 
Handanshi 邯郸市  881.57 881.57 1990.36 
Taiyuanshi 太原市  347.14 347.14 1468.09 
Xinzhoushi 忻州市  309.03 309.03 311.2 
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Jinzhongshi 晋中市  312.4 312.4 567.8 
 cumulative population and GDP 28304.23 64900.51 
9Hourcontour 9 hour contour 
Xuzhoushi 徐州市 869.21 946.86 869.21 2007.36 
Suqianshi 宿迁市 474.65 534.58 474.65 655.06 
Huaiyin(Anshi 淮阴(安）市 482.33 536.91 482.33 915.83 
Yantaishi 烟台市  701.91 701.91 3434.19 
Weihaishi 威海市  280.61 280.61 1780.35 
Lianyungangshi 连云港市 445.56 488.25 445.56 750.1 
Shangqiushi 商丘市 776.54 828.36 776.54 931.39 
Anyangshi 安阳市 521.4 542 521.4 1036.05 
Huhehaoteshi 呼和浩特
市 
 224.3 224.3 1316.37 
Yingkoushi 营口市 235  235 664.59 
Fuxinshi 阜新市 192.46  192.46 233.9 
 cumulative population and GDP 33508.2 78625.7 
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 cities data for 2009 
1Hourcontour 1 hour contour 
Qingdaoshi 青岛市   845.61 845.61 4436.18 
2Hourcontour 2 hour contour 
Weifangshi 潍坊市   889.54 889.54 2491.81 
Rizhaoshi 日照市   274.09 274.09 773.14 
Cumulativepopulationandgdp cumulative population and GDP 2009.24 7701.13 
3Hourcontour 3 hour contour 
Dongyingshi 东营市   200.48 200.48 2052.62 
Yantaishi 烟台市   701.91 701.91 3434.19 
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Weihaishi 威海市   280.61 280.61 1780.35 
Cumulativepopulationandgdp cumulative population and GDP 3192.24 14968.29 
4Hourcontour 4 hour contour 
Binzhoushi 滨州市   368.86 368.86 1236.83 
Ziboshi 淄博市   450.51 450.51 2316.78 
Laiwushi 莱芜市   127.53 127.53 455.79 
Lianyungangshi 连云港市 445.56 488.25 445.56 750.1 
Linyishi 临沂市   983.25 983.25 1958.21 
Cumulativepopulationandgdp cumulative population and GDP 5567.95 21686 
5Hourcontour 5 hour contour 
Taianshi 泰安市   545.62 545.62 1513.3 
Jinanshi 济南市   662.69 662.69 3017.42 
Cumulativepopulationandgdp cumulative population and GDP 6776.26 26216.73 
6Hourcontour 6 hour contour 
Liaochengshi 聊城市   557.09 557.09 1252.67 
Zaozhuangshi 枣庄市   365.04 365.04 1092.83 
Jiningshi 济宁市   796.7 796.7 2122.16 
Xuzhoushi 徐州市 869.21 946.86 869.21 2007.36 
Suqianshi 宿迁市 474.65 534.58 474.65 655.06 
Huaiyin(Anshi 淮阴(安）市 482.33 536.91 482.33 915.83 
Yanchengshi 盐城市 752.22 811.71 752.22 1603.26 
Cumulativepopulationandgdp cumulative population and GDP 11073.5 35865.91 
7Hourcontour 7 hour contour 
Cangzhoushi 沧州市   697.84 697.84 1716.16 
Dezhoushi 德州市   548.94 548.94 1400.91 
Huaibeishi 淮北市   215.78 215.78 349.1 
Cumulativepopulationandgdp cumulative population and GDP 12536.06 39332.08 
8Hourcontour 8 hour contour 
Hezeshi 菏泽市   818.77 818.77 821.79 
Chuzhoushi 滁州市   447.37 447.37 520.11 
Suzhoushi 宿州市   626.06 626.06 511.1 
Nanjingshi 南京市 758.89 624.46 758.89 3775 
Zhenjiangshi 镇江市 304.07 268.77 304.07 1408.14 
Taizhoushi 泰州市 463.59 500.89 463.59 1394.2 
Yangzhoushi 扬州市 447.12 459.79 447.12 1573.29 
Cumulativepopulationandgdp cumulative population and GDP 16401.93 49335.71 
9Hourcontour 9 hour contour 
Tianjinshi 天津市 1176   1176 6354.38 
Shijiazhuangshi 石家庄市   984.6 984.6 2838.37 
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Baodingshi 保定市   1092.35 1092.35 1580.89 
Xingtaishi 邢台市   693.34 693.34 989 
Anyangshi 安阳市 521.4 542 521.4 1036.05 
Yangshi 濮阳市 349.87 363.35 349.87 657.28 
Bangbushi 蚌埠市   358.31 358.31 486.39 
Changzhoushi 常州市 440.71 358.74 440.71 2202.23 
Handanshi 邯郸市   881.57 881.57 1990.36 
Wuhushi 芜湖市   230.79 230.79 749.65 
Nantongshi 南通市 714.77 763.72 714.77 2510.13 
Shangqiushi 商丘市 776.54 828.36 776.54 931.39 
Cumulativepopulationandgdp cumulative population and GDP 24622.18 71661.83 
10Hourcontour 10 hour contour 
Xinxiangshi 新乡市 551.32 560.7 551.32 949.49 
Tangshanshi 唐山市   743.25 743.25 3561.19 
Langfangshi 廊坊市   410.26 410.26 1051.49 
Yangquanshi 阳泉市   131.96 131.96 310.8 
Kaifengshi 开封市 469.35 484.06 469.35 689.37 
Chaohushi 巢湖市   456.8 456.8 479.33 
Huainanshi 淮南市   240.88 240.88 453.62 
Wuxishi 无锡市 610.73 464.2 610.73 4419.5 
Suzhoushi 苏州市 912.65 629.75 912.65 6701.29 
Huzhoushi 湖州市   258.5 258.5 1034.9 
Zhoushi 亳州市   588.78 588.78 404.2 
Shanghaishi 上海市 1888.46 1391.04 1888.46 13698.15 
Cumulativepopulationandgdp cumulative population and GDP 31885.11 105415.2 
11Hourcontour 11 hour contour 
Jiaozuoshi 焦作市 340.75 346.64 340.75 1031.59 
Zhoukoushi 周口市 996.94 1086.06 996.94 984.13 
Hangzhoushi 杭州市   677.64 677.64 4781.16 




市）   158.93 158.93 192.4 
Xuanchengshi 宣城市   276.75 276.75 411.61 
Hefeishi 合肥市   486.74 486.74 1664.84 
Pingdingshanshi 平顶山市 486.9 501.12 486.9 1067.7 
Changzhishi 长治市   328.29 328.29 682.13 
Zhengzhoushi 郑州市 743.6 663.17 743.6 3003.99 
Taiyuanshi 太原市   347.14 347.14 1468.09 
Jinzhongshi 晋中市   312.4 312.4 567.8 
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Beijingshi 北京市 1695 1222.9 1695 10488.05 
Heshi 漯河市 248.05 256.9 248.05 550.26 
Xuchangshi 许昌市 430.89 456.41 430.89 1062.05 
Cumulativepopulationandgdp cumulative population and GDP 39753.2 135186.3 
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 1 hour contour 
Guangzhoushi 广州市 1018.2 784.17 1018.2 8287.38 
Foshanshi 佛山市 595.29 364.34 595.29 4378.3 
 cumulative population and GDP 1613.49 ####### 
 2 hour contour 
Jiangmenshi 江门市 414.27 389.93 414.27 1270.88 
Shenshi 深圳市 876.83 232.49 876.83 7786.79 
Zhuhaishi 珠海市 148.11 99.48 148.11 997.16 
Dongshi 东莞市 694.98 174.86 694.98 3703.6 
Zhaoqingshi 肇庆市 380.29 410.28 380.29 760.5 
Zhongshanshi 中山市 251.09 146.43 251.09 1457.01 
 cumulative population and GDP 4379.06 ####### 
 3 hour contour 
Heyuanshi 河源市 286.91 346.64 286.91 395.88 
Huizhoushi 惠州市 392.71 318.84 392.71 1304.05 
Yunfushi 云浮市 238.81 272.68 238.81 324.55 
Qingyuanshi 清远市 373.19 405.81 373.19 768.8 
 cumulative population and GDP 5670.68 ####### 
 4 hour contour 
Shaoguanshi 韶关市 295.16 323.09 295.16 553.85 
Shanweishi 汕尾市 290.22 335.99 290.22 346.58 
Yangjiangshi 阳江市 236.8 273.29 236.8 480.5 
Wuzhoushi 梧州市 306 313.2 306 400.12 
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 cumulative population and GDP 6798.86 ####### 
 5 hour contour 
Jieyangshi 揭阳市 573.73 641.24 573.73 724.23 
Shantoushi 汕头市 505.6 506.57 505.6 951.81 
Hezhoudiqu(Shi) 贺州地区(市) 209.73 221.79 209.73 252.84 
Meizhoushi 梅州市 412.54 505.28 412.54 479.61 
 cumulative population and GDP 8500.46 ####### 
 6 hour contour 
Yulinshi 玉林市 565.31 641.73 565.31 605.92 
Maomingshi 茂名市 612.37 725.67 612.37 1177.84 
Chaozhoushi 潮州市 256.66 256.13 256.66 438.08 
Chenzhoushi 郴州市   467.66 467.66 730.32 
Guigangshi 贵港市 426.6 501.86 426.6 398.53 
 cumulative population and GDP ####### ####### 
 7 hour contour 
Guilinshi 桂林市 488 508.32 488 883.03 
Ganzhoushi 赣州市   836.66 836.66 834.85 
Zhanjiangshi 湛江市 690.24 753.88 690.24 1099.41 
 cumulative population and GDP ####### ####### 
 8 hour contour 
Xiamenshi 厦门市 252 177 252 1560.02 
Zhangzhoushi 漳州市 480 471.76 480 1178 
Hengyangshi 衡阳市   293.99 293.99 1051.33 




region) 695.64 691.69 695.64 1316.21 
Beihaishi 北海市 157.31 157.72 157.31 313.88 
 cumulative population and GDP ####### ####### 
 9 hour contour 
Longyanshi 龙岩市 278 293.3 278 824.88 
Jianshi 吉安市   479.49 479.49 505 
Pingxiangshi 萍乡市   185.16 185.16 387.64 
Fangchenggangshi 防城港市 84.33 84.76 84.33 212.18 
Zhuzhoushi 株洲市   315.93 315.93 906.51 
Yongzhoushi 永州市   471 471 577.88 
Quanzhoushi 泉州市 786 680.8 786 3069.5 
Qinzhoushi 钦州市 322.99 364.5 322.99 377.42 
 cumulative population and GDP ####### ####### 
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 10 hour contour 
Changshashi 长沙市   645.14 645.14 3300.71 
Putianshi 莆田市 286 319.6 286 691.42 
Xinyushi 新余市   113.26 113.26 402.32 
Yichunshi 宜春市   544.46 544.46 615 
Chongzuoshi 崇左市 217.8 240.01 217.8 264.8 
 cumulative population and GDP ####### ####### 
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1Daycontour 1 day contour 
Shanghaishi 上海市 1888.46 1391.04 1888.46 13698.15 
Nanjingshi 南京市 758.89 624.46 758.89 3775 
Wuxishi 无锡市 610.73 464.2 610.73 4419.5 
Xuzhoushi 徐州市 869.21 946.86 869.21 2007.36 
Changzhoushi 常州市 440.71 358.74 440.71 2202.23 
Suzhoushi 苏州市 912.65 629.75 912.65 6701.29 
Nantongshi 南通市 714.77 763.72 714.77 2510.13 
Lianyungangshi 连云港市 445.56 488.25 445.56 750.1 
Huaiyin(Anshi 淮阴(安）市 482.33 536.91 482.33 915.83 
Yangzhoushi 扬州市 447.12 459.79 447.12 1573.29 
Yanchengshi 盐城市 752.22 811.71 752.22 1603.26 
Zhenjiangshi 镇江市 304.07 268.77 304.07 1408.14 
Taizhoushi 泰州市 463.59 500.89 463.59 1394.2 
Suqianshi 宿迁市 474.65 534.58 474.65 655.06 
Hangzhoushi 杭州市   677.64 677.64 4781.16 
Ningboshi 宁波市   568.09 568.09 3964.05 
Wenzhoushi 温州市   771.99 771.99 2424.3 
Jiaxingshi 嘉兴市   338.07 338.07 1815.3 
Huzhoushi 湖州市   258.5 258.5 1034.9 
Shaoxingshi 绍兴市   437.06 437.06 2223 
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Jinhuashi 金华市   461.41 461.41 1681.9 
Zhoushi 衢州市   248.85 248.85 580.1 
Zhoushanshi 舟山市   96.77 96.77 490.3 
Taizhoushi 台州市   574.06 574.06 1965.3 
Lishuishi 丽水市   255.43 255.43 505.7 
Hefeishi 合肥市   486.74 486.74 1664.84 
Wuhushi 芜湖市   230.79 230.79 749.65 
Bangbushi 蚌埠市   358.31 358.31 486.39 
Huainanshi 淮南市   240.88 240.88 453.62 
Maanshanshi 马鞍山市   128.1 128.1 636.3 
Huaibeishi 淮北市   215.78 215.78 349.1 
Tonglingshi 铜陵市   73.89 73.89 325.31 
Anqingshi 安庆市   613.89 613.89 704.72 
Huangshanshi 黄山市   148.35 148.35 249.9 
Chuzhoushi 滁州市   447.37 447.37 520.11 
Fuyangshi 阜阳市   987.79 987.79 541.27 
Suzhoushi 宿州市   626.06 626.06 511.1 
Chaohushi 巢湖市   456.8 456.8 479.33 
Liuanshi 六安市   701.64 701.64 533.95 




市）   158.93 158.93 192.4 
Xuanchengshi 宣城市   276.75 276.75 411.61 
Nanchangshi 南昌市   461.52 461.52 1660.08 
Jiujiangshi 九江市   475.56 475.56 700.6 
Yingtanshi 鹰潭市   110.74 110.74 256.62 
Shangraoshi 上饶市   648.99 648.99 628.34 
Zaozhuangshi 枣庄市   365.04 365.04 1092.83 
Jiningshi 济宁市   796.7 796.7 2122.16 
Rizhaoshi 日照市   274.09 274.09 773.14 
Linyishi 临沂市   983.25 983.25 1958.21 
Shangqiushi 商丘市 776.54 828.36 776.54 931.39 
Wuhanshi 武汉市 897 833.2 897 3960.08 
Huangshishi 黄石市 242.2 257.3 242.2 556.57 
Ezhoushi 鄂州市 103.3 106.8 103.3 269.79 
Huanggangshi 黄冈市 667.5 735.1 667.5 600.75 
Cumulativepopulationandgdp cumulative population and GDP 27796.1 89803.93 
2Daycontour 2 day contour 
Beijingshi 北京市 1695 1222.9 1695 10488.05 
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Tianjinshi 天津市 1176   1176 6354.38 
Shijiazhuangshi 石家庄市   984.6 984.6 2838.37 
Tangshanshi 唐山市   743.25 743.25 3561.19 
Qinhuangdaoshi 秦皇岛市   295.74 295.74 808.95 
Handanshi 邯郸市   881.57 881.57 1990.36 
Xingtaishi 邢台市   693.34 693.34 989 
Baodingshi 保定市   1092.35 1092.35 1580.89 
Cangzhoushi 沧州市   697.84 697.84 1716.16 
Langfangshi 廊坊市   410.26 410.26 1051.49 
Hengshuishi 衡水市   427.98 427.98 633.81 
Taiyuanshi 太原市   347.14 347.14 1468.09 
Yangquanshi 阳泉市   131.96 131.96 310.8 
Changzhishi 长治市   328.29 328.29 682.13 
Jinchengshi 晋城市   223.23 223.23 527.5 
Jinzhongshi 晋中市   312.4 312.4 567.8 
Yunchengshi 运城市   507.57 507.57 680.2 
Xinzhoushi 忻州市   309.03 309.03 311.2 
Linfenshi 临汾市   419.8 419.8 749.6 
Fuzhoushi 福州市 687 637.9 687 2284.16 
Xiamenshi 厦门市 252 177 252 1560.02 
Sanmingshi 三明市 264 271.1 264 800.24 
Quanzhoushi 泉州市 786 680.8 786 3069.5 
Zhangzhoushi 漳州市 480 471.76 480 1178 
Nanpingshi 南平市 290 310.1 290 621.65 
Longyanshi 龙岩市 278 293.3 278 824.88 
Ningdeshi 宁德市 304 337 304 612.28 
Putianshi 莆田市 286 319.6 286 691.42 
Pingxiangshi 萍乡市   185.16 185.16 387.64 
Xinyushi 新余市   113.26 113.26 402.32 
Ganzhoushi 赣州市   836.66 836.66 834.85 
Jianshi 吉安市   479.49 479.49 505 
Yichunshi 宜春市   544.46 544.46 615 
Fuzhoushi 抚州市   387.74 387.74 434.05 
Jinanshi 济南市   662.69 662.69 3017.42 
Qingdaoshi 青岛市   845.61 845.61 4436.18 
Ziboshi 淄博市   450.51 450.51 2316.78 
Dongyingshi 东营市   200.48 200.48 2052.62 
Yantaishi 烟台市   701.91 701.91 3434.19 
Weifangshi 潍坊市   889.54 889.54 2491.81 
Taianshi 泰安市   545.62 545.62 1513.3 
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Weihaishi 威海市   280.61 280.61 1780.35 
Laiwushi 莱芜市   127.53 127.53 455.79 
Dezhoushi 德州市   548.94 548.94 1400.91 
Liaochengshi 聊城市   557.09 557.09 1252.67 
Binzhoushi 滨州市   368.86 368.86 1236.83 
Hezeshi 菏泽市   818.77 818.77 821.79 
Zhengzhoushi 郑州市 743.6 663.17 743.6 3003.99 
Kaifengshi 开封市 469.35 484.06 469.35 689.37 
Luoyangshi 洛阳市 642.03 654.4 642.03 1919.64 
Pingdingshanshi 平顶山市 486.9 501.12 486.9 1067.7 
Anyangshi 安阳市 521.4 542 521.4 1036.05 
Hebishi 鹤壁市 142.55 145.78 142.55 342.35 
Xinxiangshi 新乡市 551.32 560.7 551.32 949.49 
Jiaozuoshi 焦作市 340.75 346.64 340.75 1031.59 
Yangshi 濮阳市 349.87 363.35 349.87 657.28 
Xuchangshi 许昌市 430.89 456.41 430.89 1062.05 
Heshi 漯河市 248.05 256.9 248.05 550.26 
Sanmenxiashi 三门峡市 221.96 223.41 221.96 654.21 
Nanyangshi 南阳市 1004.21 1091.36 1004.21 1636.43 
Xinyangshi 信阳市 668.6 802.8 668.6 866.79 
Zhoukoushi 周口市 996.94 1086.06 996.94 984.13 
Zhumadianshi 驻马店市 768.47 848.78 768.47 812.98 
Jiyuanshi 济  源  市 68.25 68.11 68.25 288.35 
Shiyanshi 十堰市 323.5 351 323.5 487.64 
Yichangshi 宜昌市 403.9 400.8 403.9 1026.56 
Xiangfanshi 襄樊市 543.7 584.4 543.7 1002.46 
Jingmenshi 荆门市 284.5 300.1 284.5 520.36 
Xiaoganshi 孝感市 467.6 525.1 467.6 593.06 
Jingzhoushi 荆州市 584.4 653.1 584.4 623.98 
Xianningshi 咸宁市 251.2 288.2 251.2 359.19 




治州 348.5 395.3 348.5 249.18 
Xiantaoshi 仙桃市 135.3 150.7 135.3 233.5 
Qianjiangshi 潜江市 93.6 100.66 93.6 211.82 
Tianmenshi 天门市 136.9 164.79 136.9 187.35 
Shennongjialinqu 神农架林
区 7.5 8.04 7.5 7.97 
Changshashi 长沙市   645.14 645.14 3300.71 
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Zhuzhoushi 株洲市   315.93 315.93 906.51 
Xiangtanshi 湘潭市   381.15 381.15 668.4 
Hengyangshi 衡阳市   293.99 293.99 1051.33 
Shaoyangshi 邵阳市   731.14 731.14 549.43 
Yueyangshi 岳阳市   754.09 754.09 1156.91 
Changdeshi 常德市   545.39 545.39 1097.09 
Zhangjiajieshi 张家界市   611.51 611.51 178.82 
Yiyangshi 益阳市   163.95 163.95 537 
Chenzhoushi 郴州市   467.66 467.66 730.32 
Yongzhoushi 永州市   471 471 577.88 
Huaihuashi 怀化市   583.22 583.22 500.01 




治州   418.4 418.4 247.67 
Shaoguanshi 韶关市 295.16 323.09 295.16 553.85 
Shantoushi 汕头市 505.6 506.57 505.6 951.81 
Huizhoushi 惠州市 392.71 318.84 392.71 1304.05 
Meizhoushi 梅州市 412.54 505.28 412.54 479.61 
Heyuanshi 河源市 286.91 346.64 286.91 395.88 
Dongshi 东莞市 694.98 174.86 694.98 3703.6 
Chaozhoushi 潮州市 256.66 256.13 256.66 438.08 
Jieyangshi 揭阳市 573.73 641.24 573.73 724.23 
Guilinshi 桂林市 488 508.32 488 883.03 
Dazhoushi 达州市 572.5 676.3 572.5 603.99 
Xianshi 西安市 837.52 781.67 837.52 2318.14 
Tongchuanshi 铜川市 83.93 85.31 83.93 129.87 
Xianyangshi 咸阳市 500.69 516.38 500.69 764.55 
Weinanshi 渭南市 543.07 556.86 543.07 563.09 
Ankangshi 安康市 265.71 303.57 265.71 241.24 
Shangluodiqu(Shi) 商洛地区(shi) 238.96 243.05 238.96 197.45 
Cumulativepopulationandgdp cumulative population and GDP 51141.3 127989 
Threedaycontour three day contour 
Zhangjiakoushi 张家口市   421.22 421.22 720.37 
Chengdeshi 承德市   340.67 340.67 714.94 
Datongshi 大同市   317.86 317.86 565.77 
Shuozhoushi 朔州市   153.56 153.56 420.4 
Lvliangdiqu(Shi 吕梁地区(市）   359.8 359.8 629.6 
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Huhehaoteshi 呼和浩特
市   224.3 224.3 1316.37 
Baotoushi 包头市 253.2   253.2 1760 
Chifengshi 赤峰市 435.1   435.1 752.39 
Tongliaoshi 通辽市 309.07 316.91 309.07 785.6 
Xilinguolemeng 锡林郭勒
盟   102.71 102.71 394.15 
Wulanchabumeng(Shi 乌兰察布




斯市） 159.1 146.7 159.1 1603 
Bayannaoermengshi 巴彦淖尔
盟（市）   173.8 173.8 439.1 
Shenyangshi 沈阳市 786   786 3860.47 
Dalianshi 大连市 613   613 3858.25 
Anshanshi 鞍山市 351.4   351.4 1607.9 
Fushunshi 抚顺市 222.6   222.6 637.32 
Benxishi 本溪市 155.46   155.46 581.91 
Dandongshi 丹东市 242.7   242.7 563.86 
Jinzhoushi 锦州市 310.2   310.2 681.12 
Yingkoushi 营口市 235   235 664.59 
Fuxinshi 阜新市 192.46   192.46 233.9 
Liaoyangshi 辽阳市 183.4   183.4 566.6 
Panjinshi 盘锦市 129.2   129.2 675 
Tielingshi 铁岭市 305.9   305.9 536.3 
Chaoyangshi 朝阳市 342.6   342.6 438.98 
Huludaoshi 葫芦岛市 280.4   280.4 457.8 
Changchunshi 长春市   752.53 752.53 2561.9 
Jilinshi 吉林市   433.58 433.58 1300.09 
Sipingshi 四平市   337.55 337.55 596.55 
Liaoyuanshi 辽源市   123.33 123.33 271.19 
Songyuanshi 松原市   285.13 285.13 806.72 
Baichengshi 白城市   202.9 202.9 290.72 
Guangzhoushi 广州市 1018.2 784.17 1018.2 8287.38 
Shenshi 深圳市 876.83 232.49 876.83 7786.79 
Zhuhaishi 珠海市 148.11 99.48 148.11 997.16 
Foshanshi 佛山市 595.29 364.34 595.29 4378.3 
Jiangmenshi 江门市 414.27 389.93 414.27 1270.88 
Maomingshi 茂名市 612.37 725.67 612.37 1177.84 
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Zhaoqingshi 肇庆市 380.29 410.28 380.29 760.5 
Shanweishi 汕尾市 290.22 335.99 290.22 346.58 
Yangjiangshi 阳江市 236.8 273.29 236.8 480.5 
Qingyuanshi 清远市 373.19 405.81 373.19 768.8 
Zhongshanshi 中山市 251.09 146.43 251.09 1457.01 








region) 368.66 364.9 368.66 909.85 
Wuzhoushi 梧州市 306 313.2 306 400.12 
Guigangshi 贵港市 426.6 501.86 426.6 398.53 
Yulinshi 玉林市 565.31 641.73 565.31 605.92 
Hezhoudiqu(Shi) 贺州地区(市) 209.73 221.79 209.73 252.84 
Hechidiqu(Shi) 河池地区(市) 381.56 404.57 381.56 367.31 
Laibinshi 来宾市 229.12 252.74 229.12 271.58 
Zhongqingshi 重庆市 2839 3257.05 2839 5793.66 
Chengdushi 成都市 1270.6 1125 1270.6 3900.99 
Zigongshi 自贡市 281.2 325.6 281.2 486.85 
Zhoushi 泸州市 430.4 493.4 430.4 508.42 
Deyangshi 德阳市 364.8 387.4 364.8 695.04 
Mianyangshi 绵阳市 495.6 540.7 495.6 743.16 
Guangyuanshi 广元市 273.5 310.4 273.5 233.56 
Suiningshi 遂宁市 356.5 384.9 356.5 372.67 
Neijiangshi 内江市 395.6 425.1 395.6 488.28 
Nanchongshi 南充市 624.5 749.5 624.5 601.95 
Meishanshi 眉山市 300.9 346.6 300.9 412.71 
Yibinshi 宜宾市 445.9 530.8 445.9 645.86 
Guanganshi 广安市 373.2 466.4 373.2 404.9 
Bazhongshi 巴中市 315.3 381 315.3 213.95 
Ziyangshi 资阳市 423.3 497.2 423.3 467.63 
Guiyangshi 贵阳市 393.86   393.86 811.05 
Liupanshuishi 六盘水市 298.17   298.17 384.27 
Zunyishi 遵义市 755.75 750.87 755.75 719.79 
Anshunshi 安顺市 256.41   256.41 168.99 






自治州 321.45 332.09 321.45 232 








治州 374.99   374.99 265.59 
Qujingshi 曲靖市   572.9 572.9 650.42 
Baojishi 宝鸡市 376.25 ######### 376.25 714.07 
Yananshi 延安市 214.49 ######### 214.49 760.84 
Hanzhongshi 汉中市 351.33 ######### 351.33 366.19 
Yulinshi 榆林市 333.98 ######### 333.98 1172.76 
Lanzhoushi 兰州市   331.01 331.01 846.28 
Baiyinshi 白银市   175.12 175.12 244.3 
Tianshuishi 天水市   342.59 342.59 226.6 
Wuweidiqushi 武威地区
（市）   191.14 191.14 142.55 
Dingxidiqushi 定西地区
（市）   293.51 293.51 105.64 
Longnandiqushi 陇南地区
（市）   261.79 261.79 121.6 
Pingliangdiqushi 平凉地区
（市）   219.58 219.58 175.1 
Qingyangdiqushi 庆阳地区
（市）   252.16 252.16 248.5 
Linxiahuizuzizhizhou 临夏回族
自治州   195.44 195.44 78.59 
Gannancangzuzizhizhou 甘南藏族
自治州   68.03 68.03 43.37 
Xiningshi 西宁市   192.38 192.3843 422.19 
Haidongdiqu 海东地区   157.52 157.5177 122.36 
Haibeicangzuzizhizhou 海北藏族
自治州   27.85 27.8486 38.19 
Huangnancangzuzizhizhou 黄南藏族
自治州   24.03 24.0279   




自治州   16 16.0023 10.12 
Yushucangzuzizhizhou 玉树藏族




治州   38.11 38.11   
Guyuandiqu(Shi 固原地区(市）   148.36 148.36 75.79 
Cumulativepopulationandgdp cumulative population and GDP 36496.32 90131.78 
Fourdaycontour four day contour 
Wuhaishi 乌海市   48.27 48.27 240.1 
Hulunbeiermengshi 呼伦贝尔
盟（市）   269.88 269.88 632.66 
Xinganmeng 兴安盟 160.14 168.07 160.14 178.93 
Alashanmeng 阿拉善盟   22.05 22.05 181.79 
Tonghuashi 通化市   227.16 227.16 447.33 
Baishanshi 白山市   129.68 129.68 300.35 
Yanbianchaoxianzuzizhizhou 延边朝鲜
族自治州   218.7 218.7 379.78 
Haerbinshi 哈尔滨市   990.1 990.1 2868.19 
Qiqihaershi 齐齐哈尔
市   569.2 569.2 665.9 
Jixishi 鸡西市   190.8 190.8 315.9 
Hegangshi 鹤岗市   109.4 109.4 184.7 
Shuangyashanshi 双鸭山市   150.5 150.5 260.1 
Daqingshi 大庆市   277.2 277.2 2220.4 
Yichunshi 伊春市   127.6 127.6 179 
Jiamusishi 佳木斯市   251.7 251.7 398.5 
Qitaiheshi 七台河市   90.2 90.2 187.2 
Mudanjiangshi 牡丹江市   269.9 269.9 501.1 
Suihuashi 绥化市   577.2 577.2 534.2 
Zhanjiangshi 湛江市 690.24 753.88 690.24 1099.41 
Beihaishi 北海市 157.31 157.72 157.31 313.88 
Fangchenggangshi 防城港市 84.33 84.76 84.33 212.18 
Qinzhoushi 钦州市 322.99 364.5 322.99 377.42 
Baisediqu(Shi) 百色地区(市) 362.95 392.37 362.95 416.24 
Chongzuoshi 崇左市 217.8 240.01 217.8 264.8 
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Panzhihuashi 攀枝花市 115 111.2 115 427.61 
Leshanshi 乐山市 335.6 353.5 335.6 562.39 




州 88.6 88.2 88.6 75.63 
Ganzicangzuzizhizhou 甘孜藏族
自治州 98.3 99.1 98.3 94.01 
Liangshanyizuzizhizhou 凉山彝族
自治州 436.8 461 436.8 561.07 
Kunmingshi 昆明市   619.3 619.3 1511.68 
Yuxishi 玉溪市   226.4 226.4 495.93 
Zhaotongdiqushi 昭通地区
（市）   525.2 525.2 226.69 
Chuxiongyizuzizhizhou 楚雄彝族








州   340.9 340.9 208.28 




州   106.5 106.5 107.54 
Dalibaizuzizhizhou 大理白族
自治州   348 348 321.43 




治州   117.7 117.7 84.17 
Lijiangdiqu(Shi) 丽江地区(市)   121.6 121.6 84.82 
Nujianglisuzuzizhizhou 怒江傈僳
族自治州   52.9 52.9 49.97 
Diqingcangzuzizhizhou 迪庆藏族
自治州   37.5 37.5 44.75 
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Lincangdiqu(Shi) 临沧地区(市)   236.8 236.8 135.78 
Jiayuguanshi 嘉峪关市   20.98 20.98 144.1 
Jinchangshi 金昌市   47.29 47.29 194.4 
Jiuquandiqu(Shi 酒泉地区(市）   101.32 101.32 248 
Zhangyediqushi 张掖地区
（市）   128.16 128.16 169.9 
Yinchuanshi 银川市 165.43   165.43 514.11 
Shizuishanshi 石嘴山市 73.44   73.44 236.44 
Wuzhongshi 吴忠市   135.08 135.08 172.99 
Cumulativepopulationandgdp cumulative population and GDP 12354.7 21242.16 
Contourforfiveday+ contour for five day +  
Xicangzizhiqu 西藏自治




区 2130.8   2130.8 4183.21 
 cumulative population and GDP 2417.8 4578.06 
 


















 provinces lack data 
 
change of 
name etc data for 2007 
 cities data for 2009 
0.5Daycontour 0.5 day contour 
Shanghaishi 上海市 1888.46 1391.04 1888.46 13698.15 
Jiaxingshi 嘉兴市   338.07 338.07 1815.3 
Huzhoushi 湖州市   258.5 258.5 1034.9 
Shaoxingshi 绍兴市   437.06 437.06 2223 
Jinhuashi 金华市   461.41 461.41 1681.9 
Zhoushi 衢州市   248.85 248.85 580.1 
Zhoushanshi 舟山市   96.77 96.77 490.3 
Taizhoushi 台州市   574.06 574.06 1965.3 
Hangzhoushi 杭州市   677.64 677.64 4781.16 
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Ningboshi 宁波市   568.09 568.09 3964.05 
Cumulativepopulationandgdp cumulative population and GDP 5548.91 32234.16 
1Daycontour 1 day contour 
Nanjingshi 南京市 758.89 624.46 758.89 3775 
Wuxishi 无锡市 610.73 464.2 610.73 4419.5 
Changzhoushi 常州市 440.71 358.74 440.71 2202.23 
Suzhoushi 苏州市 912.65 629.75 912.65 6701.29 
Nantongshi 南通市 714.77 763.72 714.77 2510.13 
Huaiyin(Anshi 淮阴(安）
市 482.33 536.91 482.33 915.83 
Yangzhoushi 扬州市 447.12 459.79 447.12 1573.29 
Yanchengshi 盐城市 752.22 811.71 752.22 1603.26 
Zhenjiangshi 镇江市 304.07 268.77 304.07 1408.14 
Taizhoushi 泰州市 463.59 500.89 463.59 1394.2 
Wenzhoushi 温州市   771.99 771.99 2424.3 
Lishuishi 丽水市   255.43 255.43 505.7 
Hefeishi 合肥市   486.74 486.74 1664.84 
Wuhushi 芜湖市   230.79 230.79 749.65 
Bangbushi 蚌埠市   358.31 358.31 486.39 
Maanshanshi 马鞍山市   128.1 128.1 636.3 
Tonglingshi 铜陵市   73.89 73.89 325.31 
Anqingshi 安庆市   613.89 613.89 704.72 
Huangshanshi 黄山市   148.35 148.35 249.9 
Chuzhoushi 滁州市   447.37 447.37 520.11 




市）   158.93 158.93 192.4 
Xuanchengshi 宣城市   276.75 276.75 411.61 
Nanchangshi 南昌市   461.52 461.52 1660.08 
Jiujiangshi 九江市   475.56 475.56 700.6 
Yingtanshi 鹰潭市   110.74 110.74 256.62 
Shangraoshi 上饶市   648.99 648.99 628.34 
Cumulativepopulationandgdp cumulative population and GDP 17540.14 71333.24 
1.5Daycontour 1.5 day contour 
Xuzhoushi 徐州市 869.21 946.86 869.21 2007.36 
Lianyungangshi 连云港市 445.56 488.25 445.56 750.1 
Suqianshi 宿迁市 474.65 534.58 474.65 655.06 
Huainanshi 淮南市   240.88 240.88 453.62 
Huaibeishi 淮北市   215.78 215.78 349.1 
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Fuyangshi 阜阳市   987.79 987.79 541.27 
Suzhoushi 宿州市   626.06 626.06 511.1 
Liuanshi 六安市   701.64 701.64 533.95 
Zhoushi 亳州市   588.78 588.78 404.2 
Zaozhuangshi 枣庄市   365.04 365.04 1092.83 
Jiningshi 济宁市   796.7 796.7 2122.16 
Rizhaoshi 日照市   274.09 274.09 773.14 
Linyishi 临沂市   983.25 983.25 1958.21 
Shangqiushi 商丘市 776.54 828.36 776.54 931.39 
Wuhanshi 武汉市 897 833.2 897 3960.08 
Huangshishi 黄石市 242.2 257.3 242.2 556.57 
Ezhoushi 鄂州市 103.3 106.8 103.3 269.79 
Huanggangshi 黄冈市 667.5 735.1 667.5 600.75 
Fuzhoushi 福州市 687 637.9 687 2284.16 
Sanmingshi 三明市 264 271.1 264 800.24 
Nanpingshi 南平市 290 310.1 290 621.65 
Longyanshi 龙岩市 278 293.3 278 824.88 
Ningdeshi 宁德市 304 337 304 612.28 
Putianshi 莆田市 286 319.6 286 691.42 
Pingxiangshi 萍乡市   185.16 185.16 387.64 
Xinyushi 新余市   113.26 113.26 402.32 
Ganzhoushi 赣州市   836.66 836.66 834.85 
Jianshi 吉安市   479.49 479.49 505 
Yichunshi 宜春市   544.46 544.46 615 
Fuzhoushi 抚州市   387.74 387.74 434.05 
Taianshi 泰安市   545.62 545.62 1513.3 
Hezeshi 菏泽市   818.77 818.77 821.79 
Xiaoganshi 孝感市 467.6 525.1 467.6 593.06 
Xianningshi 咸宁市 251.2 288.2 251.2 359.19 
Changshashi 长沙市   645.14 645.14 3300.71 
Zhuzhoushi 株洲市   315.93 315.93 906.51 
Xiangtanshi 湘潭市   381.15 381.15 668.4 
Hengyangshi 衡阳市   293.99 293.99 1051.33 
Yueyangshi 岳阳市   754.09 754.09 1156.91 
Loudishi 娄底市   504.63 504.63 526.9 
Cumulativepopulationandgdp cumulative population and GDP 37430 109715.5 
2Daycontour 2 day contour 
Tianjinshi 天津市 1176   1176 6354.38 
Shijiazhuangshi 石家庄市   984.6 984.6 2838.37 
Handanshi 邯郸市   881.57 881.57 1990.36 
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Xingtaishi 邢台市   693.34 693.34 989 
Cangzhoushi 沧州市   697.84 697.84 1716.16 
Hengshuishi 衡水市   427.98 427.98 633.81 
Changzhishi 长治市   328.29 328.29 682.13 
Xiantaoshi 仙桃市 135.3 150.7 135.3 233.5 
Qianjiangshi 潜江市 93.6 100.66 93.6 211.82 
Tianmenshi 天门市 136.9 164.79 136.9 187.35 
Shennongjialinqu 神农架林
区 7.5 8.04 7.5 7.97 
Shaoyangshi 邵阳市   731.14 731.14 549.43 
Changdeshi 常德市   545.39 545.39 1097.09 
Yiyangshi 益阳市   163.95 163.95 537 
Linfenshi 临汾市   419.8 419.8 749.6 
Xiamenshi 厦门市 252 177 252 1560.02 
Quanzhoushi 泉州市 786 680.8 786 3069.5 
Zhangzhoushi 漳州市 480 471.76 480 1178 
Jinanshi 济南市   662.69 662.69 3017.42 
Qingdaoshi 青岛市   845.61 845.61 4436.18 
Ziboshi 淄博市   450.51 450.51 2316.78 
Dongyingshi 东营市   200.48 200.48 2052.62 
Yantaishi 烟台市   701.91 701.91 3434.19 
Weifangshi 潍坊市   889.54 889.54 2491.81 
Weihaishi 威海市   280.61 280.61 1780.35 
Laiwushi 莱芜市   127.53 127.53 455.79 
Dezhoushi 德州市   548.94 548.94 1400.91 
Liaochengshi 聊城市   557.09 557.09 1252.67 
Binzhoushi 滨州市   368.86 368.86 1236.83 
Zhengzhoushi 郑州市 743.6 663.17 743.6 3003.99 
Kaifengshi 开封市 469.35 484.06 469.35 689.37 
Luoyangshi 洛阳市 642.03 654.4 642.03 1919.64 
Pingdingshanshi 平顶山市 486.9 501.12 486.9 1067.7 
Anyangshi 安阳市 521.4 542 521.4 1036.05 
Hebishi 鹤壁市 142.55 145.78 142.55 342.35 
Xinxiangshi 新乡市 551.32 560.7 551.32 949.49 
Jiaozuoshi 焦作市 340.75 346.64 340.75 1031.59 
Yangshi 濮阳市 349.87 363.35 349.87 657.28 
Xuchangshi 许昌市 430.89 456.41 430.89 1062.05 
Heshi 漯河市 248.05 256.9 248.05 550.26 
Sanmenxiashi 三门峡市 221.96 223.41 221.96 654.21 
Nanyangshi 南阳市 1004.21 1091.36 1004.21 1636.43 
 208 
Xinyangshi 信阳市 668.6 802.8 668.6 866.79 
Zhoukoushi 周口市 996.94 1086.06 996.94 984.13 
Zhumadianshi 驻马店市 768.47 848.78 768.47 812.98 
Jiyuanshi 济  源  市 68.25 68.11 68.25 288.35 
Shiyanshi 十堰市 323.5 351 323.5 487.64 
Yichangshi 宜昌市 403.9 400.8 403.9 1026.56 
Xiangfanshi 襄樊市 543.7 584.4 543.7 1002.46 
Jingmenshi 荆门市 284.5 300.1 284.5 520.36 
Jingzhoushi 荆州市 584.4 653.1 584.4 623.98 
Suizhoushi 随州市 220.4 256.1 220.4 310.2 
Chenzhoushi 郴州市   467.66 467.66 730.32 
Yongzhoushi 永州市   471 471 577.88 
Huaihuashi 怀化市   583.22 583.22 500.01 
Zhangjiajieshi 张家界市   611.51 611.51 178.82 
Shaoguanshi 韶关市 295.16 323.09 295.16 553.85 
Shantoushi 汕头市 505.6 506.57 505.6 951.81 
Huizhoushi 惠州市 392.71 318.84 392.71 1304.05 
Meizhoushi 梅州市 412.54 505.28 412.54 479.61 
Heyuanshi 河源市 286.91 346.64 286.91 395.88 
Dongshi 东莞市 694.98 174.86 694.98 3703.6 
Chaozhoushi 潮州市 256.66 256.13 256.66 438.08 
Jieyangshi 揭阳市 573.73 641.24 573.73 724.23 
Guilinshi 桂林市 488 508.32 488 883.03 
Guangzhoushi 广州市 1018.2 784.17 1018.2 8287.38 
Shenshi 深圳市 876.83 232.49 876.83 7786.79 
Shanweishi 汕尾市 290.22 335.99 290.22 346.58 
Qingyuanshi 清远市 373.19 405.81 373.19 768.8 
Hezhoudiqu(Shi) 贺州地区(市) 209.73 221.79 209.73 252.84 
Cumulativepopulationandgdp cumulative population and GDP 71828.36 208564 
2.5Daycontour 2.5 day contour 
Tangshanshi 唐山市   743.25 743.25 3561.19 
Qinhuangdaoshi 秦皇岛市   295.74 295.74 808.95 
Beijingshi 北京市 1695 1222.9 1695 10488.05 
Baodingshi 保定市   1092.35 1092.35 1580.89 
Langfangshi 廊坊市   410.26 410.26 1051.49 
Taiyuanshi 太原市   347.14 347.14 1468.09 
Yangquanshi 阳泉市   131.96 131.96 310.8 
Jinchengshi 晋城市   223.23 223.23 527.5 
Jinzhongshi 晋中市   312.4 312.4 567.8 
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Yunchengshi 运城市   507.57 507.57 680.2 








治州   418.4 418.4 247.67 
Dazhoushi 达州市 572.5 676.3 572.5 603.99 
Xianshi 西安市 837.52 781.67 837.52 2318.14 
Tongchuanshi 铜川市 83.93 85.31 83.93 129.87 
Xianyangshi 咸阳市 500.69 516.38 500.69 764.55 
Weinanshi 渭南市 543.07 556.86 543.07 563.09 
Ankangshi 安康市 265.71 303.57 265.71 241.24 
Shuozhoushi 朔州市   153.56 153.56 420.4 
Lvliangdiqu(Shi 吕梁地区(市）   359.8 359.8 629.6 
Huludaoshi 葫芦岛市 280.4   280.4 457.8 
Zhuhaishi 珠海市 148.11 99.48 148.11 997.16 
Foshanshi 佛山市 595.29 364.34 595.29 4378.3 
Jiangmenshi 江门市 414.27 389.93 414.27 1270.88 
Maomingshi 茂名市 612.37 725.67 612.37 1177.84 
Zhaoqingshi 肇庆市 380.29 410.28 380.29 760.5 
Yangjiangshi 阳江市 236.8 273.29 236.8 480.5 
Zhongshanshi 中山市 251.09 146.43 251.09 1457.01 








region) 368.66 364.9 368.66 909.85 
Wuzhoushi 梧州市 306 313.2 306 400.12 
Guigangshi 贵港市 426.6 501.86 426.6 398.53 
Yulinshi 玉林市 565.31 641.73 565.31 605.92 
Hechidiqu(Shi) 河池地区(市) 381.56 404.57 381.56 367.31 
Laibinshi 来宾市 229.12 252.74 229.12 271.58 
Shangluodiqu(Shi) 商洛地区(shi) 238.96 243.05 238.96 197.45 
Guiyangshi 贵阳市 393.86   393.86 811.05 
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Zunyishi 遵义市 755.75 750.87 755.75 719.79 








治州 374.99   374.99 265.59 
Baojishi 宝鸡市 376.25 ######### 376.25 714.07 
Yananshi 延安市 214.49 ######### 214.49 760.84 
Hanzhongshi 汉中市 351.33 ######### 351.33 366.19 
Cumulativepopulationandgdp cumulative population and GDP 91591.89 255764.9 
3Daycontour 3 day contour 
Zhangjiakoushi 张家口市   421.22 421.22 720.37 
Chengdeshi 承德市   340.67 340.67 714.94 
Datongshi 大同市   317.86 317.86 565.77 
Huhehaoteshi 呼和浩特
市   224.3 224.3 1316.37 
Chifengshi 赤峰市 435.1   435.1 752.39 
#VALUE!           
Sipingshi 四平市   337.55 337.55 596.55 
Shenyangshi 沈阳市 786   786 3860.47 
Dalianshi 大连市 613   613 3858.25 
Anshanshi 鞍山市 351.4   351.4 1607.9 
Fushunshi 抚顺市 222.6   222.6 637.32 
Benxishi 本溪市 155.46   155.46 581.91 
Dandongshi 丹东市 242.7   242.7 563.86 
Jinzhoushi 锦州市 310.2   310.2 681.12 
Yingkoushi 营口市 235   235 664.59 
Fuxinshi 阜新市 192.46   192.46 233.9 
Liaoyangshi 辽阳市 183.4   183.4 566.6 
Panjinshi 盘锦市 129.2   129.2 675 
Tielingshi 铁岭市 305.9   305.9 536.3 
Chaoyangshi 朝阳市 342.6   342.6 438.98 
Zhongqingshi 重庆市 2839 3257.05 2839 5793.66 
Zigongshi 自贡市 281.2 325.6 281.2 486.85 
Zhoushi 泸州市 430.4 493.4 430.4 508.42 
Mianyangshi 绵阳市 495.6 540.7 495.6 743.16 
Guangyuanshi 广元市 273.5 310.4 273.5 233.56 
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Neijiangshi 内江市 395.6 425.1 395.6 488.28 
Nanchongshi 南充市 624.5 749.5 624.5 601.95 
Yibinshi 宜宾市 445.9 530.8 445.9 645.86 
Liupanshuishi 六盘水市 298.17   298.17 384.27 




自治州 321.45 332.09 321.45 232 
Bijiediqu 毕节地区 702.98   702.98 403 
Suiningshi 遂宁市 356.5 384.9 356.5 372.67 
Guanganshi 广安市 373.2 466.4 373.2 404.9 
Bazhongshi 巴中市 315.3 381 315.3 213.95 
Ziyangshi 资阳市 423.3 497.2 423.3 467.63 
Qujingshi 曲靖市   572.9 572.9 650.42 
Yulinshi 榆林市 333.98 ######### 333.98 1172.76 
Tianshuishi 天水市   342.59 342.59 226.6 
Dingxidiqushi 定西地区
（市）   293.51 293.51 105.64 
Longnandiqushi 陇南地区
（市）   261.79 261.79 121.6 
Pingliangdiqushi 平凉地区
（市）   219.58 219.58 175.1 
Qingyangdiqushi 庆阳地区
（市）   252.16 252.16 248.5 
Zhanjiangshi 湛江市 690.24 753.88 690.24 1099.41 
Beihaishi 北海市 157.31 157.72 157.31 313.88 
Fangchenggangshi 防城港市 84.33 84.76 84.33 212.18 
Qinzhoushi 钦州市 322.99 364.5 322.99 377.42 
Baisediqu(Shi) 百色地区(市) 362.95 392.37 362.95 416.24 
Chongzuoshi 崇左市 217.8 240.01 217.8 264.8 
Cumulativepopulationandgdp cumulative population and GDP 110683.7 292871.2 
Longnandiqushi 陇南地区
（市） 
  261.79 261.79 121.6 
Pingliangdiqushi 平凉地区
（市） 
  219.58 219.58 175.1 
Qingyangdiqushi 庆阳地区
（市） 
  252.16 252.16 248.5 
Linxiahuizuzizhizhou 临夏回族
自治州 




  68.03 68.03 43.37 
Xiningshi 西宁市   192.38 192.3843 422.19 
Haidongdiqu 海东地区   157.52 157.5177 122.36 
Haibeicangzuzizhizhou 海北藏族
自治州 
  27.85 27.8486 38.19 
Huangnancangzuzizhizhou 黄南藏族
自治州 
  24.03 24.0279   
Hainancangzuzizhizhou 海南藏族
自治州 
  42.68 42.6772 57.81 
Guoluocangzuzizhizhou 果洛藏族
自治州 
  16 16.0023 10.12 
Yushucangzuzizhizhou 玉树藏族
自治州 





  38.11 38.11   





    36496.32 90131.78 
Fourdaycontour four day 
contour         
Wuhaishi 乌海市   48.27 48.27 240.1 
Hulunbeiermengshi 呼伦贝尔
盟（市） 
  269.88 269.88 632.66 
Xinganmeng 兴安盟 160.14 168.07 160.14 178.93 
Alashanmeng 阿拉善盟   22.05 22.05 181.79 
Tonghuashi 通化市   227.16 227.16 447.33 
Baishanshi 白山市   129.68 129.68 300.35 
Yanbianchaoxianzuzizhizhou 延边朝鲜
族自治州 
  218.7 218.7 379.78 
Haerbinshi 哈尔滨市   990.1 990.1 2868.19 
Qiqihaershi 齐齐哈尔
市 
  569.2 569.2 665.9 
Jixishi 鸡西市   190.8 190.8 315.9 
Hegangshi 鹤岗市   109.4 109.4 184.7 
Shuangyashanshi 双鸭山市   150.5 150.5 260.1 
Daqingshi 大庆市   277.2 277.2 2220.4 
Yichunshi 伊春市   127.6 127.6 179 
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Jiamusishi 佳木斯市   251.7 251.7 398.5 
Qitaiheshi 七台河市   90.2 90.2 187.2 
Mudanjiangshi 牡丹江市   269.9 269.9 501.1 
Suihuashi 绥化市   577.2 577.2 534.2 
Zhanjiangshi 湛江市 690.24 753.88 690.24 1099.41 
Beihaishi 北海市 157.31 157.72 157.31 313.88 
Fangchenggangshi 防城港市 84.33 84.76 84.33 212.18 
Qinzhoushi 钦州市 322.99 364.5 322.99 377.42 
Baisediqu(Shi) 百色地区(市) 362.95 392.37 362.95 416.24 
Chongzuoshi 崇左市 217.8 240.01 217.8 264.8 
Panzhihuashi 攀枝花市 115 111.2 115 427.61 
Leshanshi 乐山市 335.6 353.5 335.6 562.39 





88.6 88.2 88.6 75.63 
Ganzicangzuzizhizhou 甘孜藏族
自治州 
98.3 99.1 98.3 94.01 
Liangshanyizuzizhizhou 凉山彝族
自治州 
436.8 461 436.8 561.07 
Kunmingshi 昆明市   619.3 619.3 1511.68 
Yuxishi 玉溪市   226.4 226.4 495.93 
Zhaotongdiqushi 昭通地区
（市） 
  525.2 525.2 226.69 
Chuxiongyizuzizhizhou 楚雄彝族
自治州 










  340.9 340.9 208.28 





  106.5 106.5 107.54 
Dalibaizuzizhizhou 大理白族
自治州 
  348 348 321.43 
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  117.7 117.7 84.17 
Lijiangdiqu(Shi) 丽江地区(市)   121.6 121.6 84.82 
Nujianglisuzuzizhizhou 怒江傈僳
族自治州 
  52.9 52.9 49.97 
Diqingcangzuzizhizhou 迪庆藏族
自治州 
  37.5 37.5 44.75 
Lincangdiqu(Shi) 临沧地区(市)   236.8 236.8 135.78 
Jiayuguanshi 嘉峪关市   20.98 20.98 144.1 
Jinchangshi 金昌市   47.29 47.29 194.4 
Jiuquandiqu(Shi 酒泉地区(市）   101.32 101.32 248 
Zhangyediqushi 张掖地区
（市） 
  128.16 128.16 169.9 
Yinchuanshi 银川市 165.43   165.43 514.11 
Shizuishanshi 石嘴山市 73.44   73.44 236.44 









day +  
        
Xicangzizhiqu 西藏自治
区 














Table A-22 Cumulative population and GDP for railway contours (Port of Tianjin) 














 provinces lack data 
 
change of 
name etc data for 2007 
 cities data for 2009 
0.5Daycontour 0.5 day contour 
Beijingshi 北京市 1695 1222.9 1695 10488.05 
Tianjinshi 天津市 1176  1176 6354.38 
Shijiazhuangshi 石家庄市  984.6 984.6 2838.37 
Tangshanshi 唐山市  743.25 743.25 3561.19 
Qinhuangdaoshi 秦皇岛市  295.74 295.74 808.95 
Xingtaishi 邢台市  693.34 693.34 989 
Baodingshi 保定市  1092.35 1092.35 1580.89 
Cangzhoushi 沧州市  697.84 697.84 1716.16 
Langfangshi 廊坊市  410.26 410.26 1051.49 
Hengshuishi 衡水市  427.98 427.98 633.81 
Yangquanshi 阳泉市  131.96 131.96 310.8 
Jinanshi 济南市  662.69 662.69 3017.42 
Taianshi 泰安市  545.62 545.62 1513.3 
Dezhoushi 德州市  548.94 548.94 1400.91 
Liaochengshi 聊城市  557.09 557.09 1252.67 
Binzhoushi 滨州市  368.86 368.86 1236.83 
Zhangjiakoushi 张家口市  421.22 421.22 720.37 
Chengdeshi 承德市  340.67 340.67 714.94 
Huludaoshi 葫芦岛市 280.4  280.4 457.8 
Cumulativepopulationandgdp cumulative population and GDP 12073.81 40647.34 
1Daycontour 1 day contour 
Zaozhuangshi 枣庄市  365.04 365.04 1092.83 
Jiningshi 济宁市  796.7 796.7 2122.16 
Rizhaoshi 日照市  274.09 274.09 773.14 
Linyishi 临沂市  983.25 983.25 1958.21 
Shangqiushi 商丘市 776.54 828.36 776.54 931.39 
Handanshi 邯郸市  881.57 881.57 1990.36 
Taiyuanshi 太原市  347.14 347.14 1468.09 
Changzhishi 长治市  328.29 328.29 682.13 
Jinchengshi 晋城市  223.23 223.23 527.5 
Jinzhongshi 晋中市  312.4 312.4 567.8 
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Xinzhoushi 忻州市  309.03 309.03 311.2 
Linfenshi 临汾市  419.8 419.8 749.6 
Qingdaoshi 青岛市  845.61 845.61 4436.18 
Ziboshi 淄博市  450.51 450.51 2316.78 
Dongyingshi 东营市  200.48 200.48 2052.62 
Weifangshi 潍坊市  889.54 889.54 2491.81 
Laiwushi 莱芜市  127.53 127.53 455.79 
Hezeshi 菏泽市  818.77 818.77 821.79 
Zhengzhoushi 郑州市 743.6 663.17 743.6 3003.99 
Kaifengshi 开封市 469.35 484.06 469.35 689.37 
Anyangshi 安阳市 521.4 542 521.4 1036.05 
Hebishi 鹤壁市 142.55 145.78 142.55 342.35 
Xinxiangshi 新乡市 551.32 560.7 551.32 949.49 
Jiaozuoshi 焦作市 340.75 346.64 340.75 1031.59 
Yangshi 濮阳市 349.87 363.35 349.87 657.28 
Datongshi 大同市  317.86 317.86 565.77 
Shuozhoushi 朔州市  153.56 153.56 420.4 
Huhehaoteshi 呼和浩特
市 
 224.3 224.3 1316.37 
Chifengshi 赤峰市 435.1  435.1 752.39 
Shenyangshi 沈阳市 786  786 3860.47 
Anshanshi 鞍山市 351.4  351.4 1607.9 
Fushunshi 抚顺市 222.6  222.6 637.32 
Benxishi 本溪市 155.46  155.46 581.91 
Jinzhoushi 锦州市 310.2  310.2 681.12 
Yingkoushi 营口市 235  235 664.59 
Fuxinshi 阜新市 192.46  192.46 233.9 
Liaoyangshi 辽阳市 183.4  183.4 566.6 
Panjinshi 盘锦市 129.2  129.2 675 
Tielingshi 铁岭市 305.9  305.9 536.3 
Chaoyangshi 朝阳市 342.6  342.6 438.98 
Cumulativepopulationandgdp cumulative population and GDP 28887.21 87645.88 
1.5Daycontour 1.5 day contour 
Nanjingshi 南京市 758.89 624.46 758.89 3775 
Huaibeishi 淮北市  215.78 215.78 349.1 
Xuzhoushi 徐州市 869.21 946.86 869.21 2007.36 
Lianyungangshi 连云港市 445.56 488.25 445.56 750.1 
Huaiyin(Anshi 淮阴(安）市 482.33 536.91 482.33 915.83 
Yangzhoushi 扬州市 447.12 459.79 447.12 1573.29 
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Yanchengshi 盐城市 752.22 811.71 752.22 1603.26 
Zhenjiangshi 镇江市 304.07 268.77 304.07 1408.14 
Taizhoushi 泰州市 463.59 500.89 463.59 1394.2 
Suqianshi 宿迁市 474.65 534.58 474.65 655.06 
Hefeishi 合肥市  486.74 486.74 1664.84 
Bangbushi 蚌埠市  358.31 358.31 486.39 
Huainanshi 淮南市  240.88 240.88 453.62 
Maanshanshi 马鞍山市  128.1 128.1 636.3 
Chuzhoushi 滁州市  447.37 447.37 520.11 
Chaohushi 巢湖市  456.8 456.8 479.33 
Liuanshi 六安市  701.64 701.64 533.95 
Wuhanshi 武汉市 897 833.2 897 3960.08 
Yunchengshi 运城市  507.57 507.57 680.2 
Yantaishi 烟台市  701.91 701.91 3434.19 
Weihaishi 威海市  280.61 280.61 1780.35 
Luoyangshi 洛阳市 642.03 654.4 642.03 1919.64 
Pingdingshanshi 平顶山市 486.9 501.12 486.9 1067.7 
Xuchangshi 许昌市 430.89 456.41 430.89 1062.05 
Heshi 漯河市 248.05 256.9 248.05 550.26 
Sanmenxiashi 三门峡市 221.96 223.41 221.96 654.21 
Nanyangshi 南阳市 1004.21 1091.36 1004.21 1636.43 
Xinyangshi 信阳市 668.6 802.8 668.6 866.79 
Zhoukoushi 周口市 996.94 1086.06 996.94 984.13 
Zhumadianshi 驻马店市 768.47 848.78 768.47 812.98 
Jiyuanshi 济  源  市 68.25 68.11 68.25 288.35 
Xiaoganshi 孝感市 467.6 525.1 467.6 593.06 
Suizhoushi 随州市 220.4 256.1 220.4 310.2 
Xianshi 西安市 837.52 781.67 837.52 2318.14 
Tongchuanshi 铜川市 83.93 85.31 83.93 129.87 
Weinanshi 渭南市 543.07 556.86 543.07 563.09 
Shangluodiqu(Shi) 商洛地区(shi) 238.96 243.05 238.96 197.45 
Lvliangdiqu(Shi 吕梁地区(市）  359.8 359.8 629.6 
Baotoushi 包头市 253.2  253.2 1760 
Tongliaoshi 通辽市 309.07 316.91 309.07 785.6 
Xilinguolemeng 锡林郭勒
盟 
 102.71 102.71 394.15 
Wulanchabumeng(Shi 乌兰察布






159.1 146.7 159.1 1603 
Bayannaoermengshi 巴彦淖尔
盟（市） 
 173.8 173.8 439.1 
Dalianshi 大连市 613  613 3858.25 
Dandongshi 丹东市 242.7  242.7 563.86 
Changchunshi 长春市  752.53 752.53 2561.9 
Jilinshi 吉林市  433.58 433.58 1300.09 
Sipingshi 四平市  337.55 337.55 596.55 
Liaoyuanshi 辽源市  123.33 123.33 271.19 
Songyuanshi 松原市  285.13 285.13 806.72 
Baichengshi 白城市  202.9 202.9 290.72 
Yulinshi 榆林市 333.98 ######### 333.98 1172.76 
Wuhaishi 乌海市  48.27 48.27 240.1 
Xinganmeng 兴安盟 160.14 168.07 160.14 178.93 
Tonghuashi 通化市  227.16 227.16 447.33 
Baishanshi 白山市  129.68 129.68 300.35 
Yanbianchaoxianzuzizhizhou 延边朝鲜
族自治州 
 218.7 218.7 379.78 
Haerbinshi 哈尔滨市  990.1 990.1 2868.19 
Cumulativepopulationandgdp cumulative population and GDP 53904.97 152543.8 
2Daycontour 2 day contour 
Wuxishi 无锡市 610.73 464.2 610.73 4419.5 
Changzhoushi 常州市 440.71 358.74 440.71 2202.23 
Suzhoushi 苏州市 912.65 629.75 912.65 6701.29 
Nantongshi 南通市 714.77 763.72 714.77 2510.13 
Hangzhoushi 杭州市  677.64 677.64 4781.16 
Ningboshi 宁波市  568.09 568.09 3964.05 
Jiaxingshi 嘉兴市  338.07 338.07 1815.3 
Huzhoushi 湖州市  258.5 258.5 1034.9 
Shaoxingshi 绍兴市  437.06 437.06 2223 
Jinhuashi 金华市  461.41 461.41 1681.9 
Wuhushi 芜湖市  230.79 230.79 749.65 
Tonglingshi 铜陵市  73.89 73.89 325.31 
Anqingshi 安庆市  613.89 613.89 704.72 





 158.93 158.93 192.4 
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Xuanchengshi 宣城市  276.75 276.75 411.61 
Nanchangshi 南昌市  461.52 461.52 1660.08 
Jingdezhenshi 景德镇市  156.52 156.52 321.98 
Jiujiangshi 九江市  475.56 475.56 700.6 
Yingtanshi 鹰潭市  110.74 110.74 256.62 
Huangshishi 黄石市 242.2 257.3 242.2 556.57 
Ezhoushi 鄂州市 103.3 106.8 103.3 269.79 
Huanggangshi 黄冈市 667.5 735.1 667.5 600.75 
Pingxiangshi 萍乡市  185.16 185.16 387.64 
Xinyushi 新余市  113.26 113.26 402.32 
Jianshi 吉安市  479.49 479.49 505 
Yichunshi 宜春市  544.46 544.46 615 
Fuzhoushi 抚州市  387.74 387.74 434.05 
Shiyanshi 十堰市 323.5 351 323.5 487.64 
Yichangshi 宜昌市 403.9 400.8 403.9 1026.56 
Xiangfanshi 襄樊市 543.7 584.4 543.7 1002.46 
Jingmenshi 荆门市 284.5 300.1 284.5 520.36 
Jingzhoushi 荆州市 584.4 653.1 584.4 623.98 
Xianningshi 咸宁市 251.2 288.2 251.2 359.19 
Xiantaoshi 仙桃市 135.3 150.7 135.3 233.5 
Qianjiangshi 潜江市 93.6 100.66 93.6 211.82 
Tianmenshi 天门市 136.9 164.79 136.9 187.35 
Shennongjialinqu 神农架林
区 
7.5 8.04 7.5 7.97 
Yueyangshi 岳阳市  754.09 754.09 1156.91 
Changdeshi 常德市  545.39 545.39 1097.09 
Xianyangshi 咸阳市 500.69 516.38 500.69 764.55 
Ankangshi 安康市 265.71 303.57 265.71 241.24 
Bazhongshi 巴中市 315.3 381 315.3 213.95 
Baojishi 宝鸡市 376.25 ######### 376.25 714.07 
Yananshi 延安市 214.49 ######### 214.49 760.84 
Hanzhongshi 汉中市 351.33 ######### 351.33 366.19 
Tianshuishi 天水市  342.59 342.59 226.6 
Dingxidiqushi 定西地区
（市） 
 293.51 293.51 105.64 
Pingliangdiqushi 平凉地区
（市） 
 219.58 219.58 175.1 
Qingyangdiqushi 庆阳地区
（市） 
 252.16 252.16 248.5 
Guyuandiqu(Shi 固原地区  148.36 148.36 75.79 
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(市） 
Alashanmeng 阿拉善盟  22.05 22.05 181.79 
Qiqihaershi 齐齐哈尔
市 
 569.2 569.2 665.9 
Daqingshi 大庆市  277.2 277.2 2220.4 
Yichunshi 伊春市  127.6 127.6 179 
Jiamusishi 佳木斯市  251.7 251.7 398.5 
Mudanjiangshi 牡丹江市  269.9 269.9 501.1 
Suihuashi 绥化市  577.2 577.2 534.2 
Yinchuanshi 银川市 165.43  165.43 514.11 
Shizuishanshi 石嘴山市 73.44  73.44 236.44 
Wuzhongshi 吴忠市  135.08 135.08 172.99 
Shanghaishi 上海市 1888.46 1391.04 1888.46 13698.15 
Cumulativepopulationandgdp cumulative population and GDP 76455.86 223331.1 
2.5Daycontour 2.5 day contour 
Wenzhoushi 温州市  771.99 771.99 2424.3 
Zhoushi 衢州市  248.85 248.85 580.1 
Zhoushanshi 舟山市  96.77 96.77 490.3 
Taizhoushi 台州市  574.06 574.06 1965.3 
Lishuishi 丽水市  255.43 255.43 505.7 
Shangraoshi 上饶市  648.99 648.99 628.34 
Fuzhoushi 福州市 687 637.9 687 2284.16 
Sanmingshi 三明市 264 271.1 264 800.24 
Nanpingshi 南平市 290 310.1 290 621.65 
Ningdeshi 宁德市 304 337 304 612.28 





348.5 395.3 348.5 249.18 
Changshashi 长沙市  645.14 645.14 3300.71 
Zhuzhoushi 株洲市  315.93 315.93 906.51 
Xiangtanshi 湘潭市  381.15 381.15 668.4 
Hengyangshi 衡阳市  293.99 293.99 1051.33 
Shaoyangshi 邵阳市  731.14 731.14 549.43 
Zhangjiajieshi 张家界市  611.51 611.51 178.82 
Yiyangshi 益阳市  163.95 163.95 537 
Chenzhoushi 郴州市  467.66 467.66 730.32 
Yongzhoushi 永州市  471 471 577.88 
Huaihuashi 怀化市  583.22 583.22 500.01 






 418.4 418.4 247.67 
Heyuanshi 河源市 286.91 346.64 286.91 395.88 
Dazhoushi 达州市 572.5 676.3 572.5 603.99 
Zhongqingshi 重庆市 2839 3257.05 2839 5793.66 
Chengdushi 成都市 1270.6 1125 1270.6 3900.99 
Deyangshi 德阳市 364.8 387.4 364.8 695.04 
Mianyangshi 绵阳市 495.6 540.7 495.6 743.16 
Guangyuanshi 广元市 273.5 310.4 273.5 233.56 
Suiningshi 遂宁市 356.5 384.9 356.5 372.67 
Nanchongshi 南充市 624.5 749.5 624.5 601.95 
Guanganshi 广安市 373.2 466.4 373.2 404.9 
Tongrendiqu(Shi) 铜仁地区(市) 373.8  373.8 40 
Lanzhoushi 兰州市  331.01 331.01 846.28 
Baiyinshi 白银市  175.12 175.12 244.3 
Wuweidiqushi 武威地区
（市） 
 191.14 191.14 142.55 
Longnandiqushi 陇南地区
（市） 
 261.79 261.79 121.6 
Linxiahuizuzizhizhou 临夏回族
自治州 
 195.44 195.44 78.59 
Gannancangzuzizhizhou 甘南藏族
自治州 
 68.03 68.03 43.37 
Xiningshi 西宁市  192.38 192.3843 422.19 
Haidongdiqu 海东地区  157.52 157.5177 122.36 
Huangnancangzuzizhizhou 黄南藏族
自治州 
 24.03 24.0279  
Hulunbeiermengshi 呼伦贝尔
盟（市） 
 269.88 269.88 632.66 
Jixishi 鸡西市  190.8 190.8 315.9 
Hegangshi 鹤岗市  109.4 109.4 184.7 
Shuangyashanshi 双鸭山市  150.5 150.5 260.1 
Qitaiheshi 七台河市  90.2 90.2 187.2 
Jiuquandiqu(Shi 酒泉地区(市）  101.32 101.32 248 
Cumulativepopulationandgdp cumulative population and GDP 97709.3 262738.1 
3Daycontour 3 day contour 
Xiamenshi 厦门市 252 177 252 1560.02 
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Quanzhoushi 泉州市 786 680.8 786 3069.5 
Zhangzhoushi 漳州市 480 471.76 480 1178 
Longyanshi 龙岩市 278 293.3 278 824.88 
Putianshi 莆田市 286 319.6 286 691.42 
Shaoguanshi 韶关市 295.16 323.09 295.16 553.85 
Shantoushi 汕头市 505.6 506.57 505.6 951.81 
Huizhoushi 惠州市 392.71 318.84 392.71 1304.05 
Meizhoushi 梅州市 412.54 505.28 412.54 479.61 
Dongshi 东莞市 694.98 174.86 694.98 3703.6 
Chaozhoushi 潮州市 256.66 256.13 256.66 438.08 
Jieyangshi 揭阳市 573.73 641.24 573.73 724.23 
Guilinshi 桂林市 488 508.32 488 883.03 
Guangzhoushi 广州市 1018.2 784.17 1018.2 8287.38 
Shenshi 深圳市 876.83 232.49 876.83 7786.79 
Zhuhaishi 珠海市 148.11 99.48 148.11 997.16 
Foshanshi 佛山市 595.29 364.34 595.29 4378.3 
Jiangmenshi 江门市 414.27 389.93 414.27 1270.88 
Zhaoqingshi 肇庆市 380.29 410.28 380.29 760.5 
Shanweishi 汕尾市 290.22 335.99 290.22 346.58 
Qingyuanshi 清远市 373.19 405.81 373.19 768.8 
Zhongshanshi 中山市 251.09 146.43 251.09 1457.01 





368.66 364.9 368.66 909.85 
Wuzhoushi 梧州市 306 313.2 306 400.12 
Hezhoudiqu(Shi) 贺州地区(市) 209.73 221.79 209.73 252.84 
Hechidiqu(Shi) 河池地区(市) 381.56 404.57 381.56 367.31 
Laibinshi 来宾市 229.12 252.74 229.12 271.58 
Zigongshi 自贡市 281.2 325.6 281.2 486.85 
Zhoushi 泸州市 430.4 493.4 430.4 508.42 
Neijiangshi 内江市 395.6 425.1 395.6 488.28 
Meishanshi 眉山市 300.9 346.6 300.9 412.71 
Yibinshi 宜宾市 445.9 530.8 445.9 645.86 
Ziyangshi 资阳市 423.3 497.2 423.3 467.63 
Guiyangshi 贵阳市 393.86  393.86 811.05 
Zunyishi 遵义市 755.75 750.87 755.75 719.79 











374.99  374.99 265.59 
Haibeicangzuzizhizhou 海北藏族
自治州 
 27.85 27.8486 38.19 
Hainancangzuzizhizhou 海南藏族
自治州 
 42.68 42.6772 57.81 
Guoluocangzuzizhizhou 果洛藏族
自治州 





 38.11 38.11  
Leshanshi 乐山市 335.6 353.5 335.6 562.39 





88.6 88.2 88.6 75.63 
Ganzicangzuzizhizhou 甘孜藏族
自治州 
98.3 99.1 98.3 94.01 
Jiayuguanshi 嘉峪关市  20.98 20.98 144.1 
Zhangyediqushi 张掖地区
（市） 
 128.16 128.16 169.9 
Cumulativepopulationandgdp cumulative population and GDP 114901.1 314248.4 
>3Daycontour >3 day contour 
Maomingshi 茂名市 612.37 725.67 612.37 1177.84 





695.64 691.69 695.64 1316.21 
Guigangshi 贵港市 426.6 501.86 426.6 398.53 
Yulinshi 玉林市 565.31 641.73 565.31 605.92 





321.45 332.09 321.45 232 
Bijiediqu 毕节地区 702.98  702.98 403 
Qujingshi 曲靖市  572.9 572.9 650.42 
Yushucangzuzizhizhou 玉树藏族  33.18 33.1832  
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自治州 
Zhanjiangshi 湛江市 690.24 753.88 690.24 1099.41 
Beihaishi 北海市 157.31 157.72 157.31 313.88 
Fangchenggangshi 防城港市 84.33 84.76 84.33 212.18 
Qinzhoushi 钦州市 322.99 364.5 322.99 377.42 
Baisediqu(Shi) 百色地区(市) 362.95 392.37 362.95 416.24 
Chongzuoshi 崇左市 217.8 240.01 217.8 264.8 
Panzhihuashi 攀枝花市 115 111.2 115 427.61 
Liangshanyizuzizhizhou 凉山彝族
自治州 
436.8 461 436.8 561.07 
Kunmingshi 昆明市  619.3 619.3 1511.68 
Yuxishi 玉溪市  226.4 226.4 495.93 
Zhaotongdiqushi 昭通地区
（市） 
 525.2 525.2 226.69 
Chuxiongyizuzizhizhou 楚雄彝族
自治州 










 340.9 340.9 208.28 





 106.5 106.5 107.54 
Dalibaizuzizhizhou 大理白族
自治州 
 348 348 321.43 





 117.7 117.7 84.17 
Lijiangdiqu(Shi) 丽江地区(市)  121.6 121.6 84.82 
Nujianglisuzuzizhizhou 怒江傈僳
族自治州 
 52.9 52.9 49.97 
Diqingcangzuzizhizhou 迪庆藏族  37.5 37.5 44.75 
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自治州 
Lincangdiqu(Shi) 临沧地区(市)  236.8 236.8 135.78 
Jinchangshi 金昌市  47.29 47.29 194.4 
Xicangzizhiqu 西藏自治
区 





2130.8  2130.8 4183.21 
 cumulative population and GDP 128160.1 332610.3 
 



















 provinces lack data 
 
change of 
name etc data for 2007 
 cities data for 2009 
0.5Daycontour 0.5 day contour 
Jinanshi 济南市  662.69 662.69 3017.42 
Binzhoushi 滨州市  368.86 368.86 1236.83 
Rizhaoshi 日照市  274.09 274.09 773.14 
Qingdaoshi 青岛市  845.61 845.61 4436.18 
Ziboshi 淄博市  450.51 450.51 2316.78 
Dongyingshi 东营市  200.48 200.48 2052.62 
Weifangshi 潍坊市  889.54 889.54 2491.81 
Laiwushi 莱芜市  127.53 127.53 455.79 
Yantaishi 烟台市  701.91 701.91 3434.19 
Weihaishi 威海市  280.61 280.61 1780.35 
Cumulativepopulationandgdp cumulative population and GDP 4801.83 21995.11 
1Daycontour 1 day contour 
Tianjinshi 天津市 1176  1176 6354.38 
Baodingshi 保定市  1092.35 1092.35 1580.89 
Cangzhoushi 沧州市  697.84 697.84 1716.16 
Hengshuishi 衡水市  427.98 427.98 633.81 
Taianshi 泰安市  545.62 545.62 1513.3 
Dezhoushi 德州市  548.94 548.94 1400.91 
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Liaochengshi 聊城市  557.09 557.09 1252.67 
Zaozhuangshi 枣庄市  365.04 365.04 1092.83 
Jiningshi 济宁市  796.7 796.7 2122.16 
Linyishi 临沂市  983.25 983.25 1958.21 
Shangqiushi 商丘市 776.54 828.36 776.54 931.39 
Handanshi 邯郸市  881.57 881.57 1990.36 
Hezeshi 菏泽市  818.77 818.77 821.79 
Yangshi 濮阳市 349.87 363.35 349.87 657.28 
Lianyungangshi 连云港市 445.56 488.25 445.56 750.1 
Huaiyin(Anshi 淮阴(安）市 482.33 536.91 482.33 915.83 
Yanchengshi 盐城市 752.22 811.71 752.22 1603.26 
Suqianshi 宿迁市 474.65 534.58 474.65 655.06 
Bangbushi 蚌埠市  358.31 358.31 486.39 
Huaibeishi 淮北市  215.78 215.78 349.1 
Xuzhoushi 徐州市 869.21 946.86 869.21 2007.36 
Cumulativepopulationandgdp cumulative population and GDP 18417.45 52788.37 
1.5Daycontour 1.5 day contour 
Zhangjiakoushi 张家口市  421.22 421.22 720.37 
Chengdeshi 承德市  340.67 340.67 714.94 
Huludaoshi 葫芦岛市 280.4  280.4 457.8 
Beijingshi 北京市 1695 1222.9 1695 10488.05 
Shijiazhuangshi 石家庄市  984.6 984.6 2838.37 
Tangshanshi 唐山市  743.25 743.25 3561.19 
Qinhuangdaoshi 秦皇岛市  295.74 295.74 808.95 
Xingtaishi 邢台市  693.34 693.34 989 
Langfangshi 廊坊市  410.26 410.26 1051.49 
Yangquanshi 阳泉市  131.96 131.96 310.8 
Taiyuanshi 太原市  347.14 347.14 1468.09 
Changzhishi 长治市  328.29 328.29 682.13 
Jinchengshi 晋城市  223.23 223.23 527.5 
Jinzhongshi 晋中市  312.4 312.4 567.8 
Xinzhoushi 忻州市  309.03 309.03 311.2 
Zhengzhoushi 郑州市 743.6 663.17 743.6 3003.99 
Kaifengshi 开封市 469.35 484.06 469.35 689.37 
Anyangshi 安阳市 521.4 542 521.4 1036.05 
Hebishi 鹤壁市 142.55 145.78 142.55 342.35 
Xinxiangshi 新乡市 551.32 560.7 551.32 949.49 
Jiaozuoshi 焦作市 340.75 346.64 340.75 1031.59 
Datongshi 大同市  317.86 317.86 565.77 
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Nanjingshi 南京市 758.89 624.46 758.89 3775 
Yangzhoushi 扬州市 447.12 459.79 447.12 1573.29 
Zhenjiangshi 镇江市 304.07 268.77 304.07 1408.14 
Taizhoushi 泰州市 463.59 500.89 463.59 1394.2 
Hefeishi 合肥市  486.74 486.74 1664.84 
Huainanshi 淮南市  240.88 240.88 453.62 
Maanshanshi 马鞍山市  128.1 128.1 636.3 
Chuzhoushi 滁州市  447.37 447.37 520.11 
Chaohushi 巢湖市  456.8 456.8 479.33 
Luoyangshi 洛阳市 642.03 654.4 642.03 1919.64 
Xuchangshi 许昌市 430.89 456.41 430.89 1062.05 
Heshi 漯河市 248.05 256.9 248.05 550.26 
Zhoukoushi 周口市 996.94 1086.06 996.94 984.13 
Jiyuanshi 济  源  市 68.25 68.11 68.25 288.35 
Wuxishi 无锡市 610.73 464.2 610.73 4419.5 
Changzhoushi 常州市 440.71 358.74 440.71 2202.23 
Suzhoushi 苏州市 912.65 629.75 912.65 6701.29 
Nantongshi 南通市 714.77 763.72 714.77 2510.13 
Hangzhoushi 杭州市  677.64 677.64 4781.16 
Jiaxingshi 嘉兴市  338.07 338.07 1815.3 
Huzhoushi 湖州市  258.5 258.5 1034.9 
Wuhushi 芜湖市  230.79 230.79 749.65 
Cumulativepopulationandgdp cumulative population and GDP 39324.39 126828.1 
2Daycontour 2 day contour 
Linfenshi 临汾市  419.8 419.8 749.6 
Shuozhoushi 朔州市  153.56 153.56 420.4 
Huhehaoteshi 呼和浩特
市 
 224.3 224.3 1316.37 
Chifengshi 赤峰市 435.1  435.1 752.39 
Shenyangshi 沈阳市 786  786 3860.47 
Anshanshi 鞍山市 351.4  351.4 1607.9 
Fushunshi 抚顺市 222.6  222.6 637.32 
Benxishi 本溪市 155.46  155.46 581.91 
Jinzhoushi 锦州市 310.2  310.2 681.12 
Yingkoushi 营口市 235  235 664.59 
Fuxinshi 阜新市 192.46  192.46 233.9 
Liaoyangshi 辽阳市 183.4  183.4 566.6 
Panjinshi 盘锦市 129.2  129.2 675 
Tielingshi 铁岭市 305.9  305.9 536.3 
Chaoyangshi 朝阳市 342.6  342.6 438.98 
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Liuanshi 六安市  701.64 701.64 533.95 
Wuhanshi 武汉市 897 833.2 897 3960.08 
Yunchengshi 运城市  507.57 507.57 680.2 
Pingdingshanshi 平顶山市 486.9 501.12 486.9 1067.7 
Sanmenxiashi 三门峡市 221.96 223.41 221.96 654.21 
Nanyangshi 南阳市 1004.21 1091.36 1004.21 1636.43 
Xinyangshi 信阳市 668.6 802.8 668.6 866.79 
Zhumadianshi 驻马店市 768.47 848.78 768.47 812.98 
Xiaoganshi 孝感市 467.6 525.1 467.6 593.06 
Suizhoushi 随州市 220.4 256.1 220.4 310.2 
Xianshi 西安市 837.52 781.67 837.52 2318.14 
Tongchuanshi 铜川市 83.93 85.31 83.93 129.87 
Weinanshi 渭南市 543.07 556.86 543.07 563.09 
Shangluodiqu(Shi) 商洛地区(shi) 238.96 243.05 238.96 197.45 
Lvliangdiqu(Shi 吕梁地区(市）  359.8 359.8 629.6 
Baotoushi 包头市 253.2  253.2 1760 
Ningboshi 宁波市  568.09 568.09 3964.05 
Shaoxingshi 绍兴市  437.06 437.06 2223 
Jinhuashi 金华市  461.41 461.41 1681.9 
Tonglingshi 铜陵市  73.89 73.89 325.31 
Anqingshi 安庆市  613.89 613.89 704.72 





 158.93 158.93 192.4 
Xuanchengshi 宣城市  276.75 276.75 411.61 
Jiujiangshi 九江市  475.56 475.56 700.6 
Yingtanshi 鹰潭市  110.74 110.74 256.62 
Huangshishi 黄石市 242.2 257.3 242.2 556.57 
Ezhoushi 鄂州市 103.3 106.8 103.3 269.79 
Huanggangshi 黄冈市 667.5 735.1 667.5 600.75 
Shiyanshi 十堰市 323.5 351 323.5 487.64 
Xiangfanshi 襄樊市 543.7 584.4 543.7 1002.46 
Shanghaishi 上海市 1888.46 1391.04 1888.46 13698.15 
Wenzhoushi 温州市  771.99 771.99 2424.3 
Zhoushi 衢州市  248.85 248.85 580.1 
Zhoushanshi 舟山市  96.77 96.77 490.3 
Taizhoushi 台州市  574.06 574.06 1965.3 
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Lishuishi 丽水市  255.43 255.43 505.7 
Shangraoshi 上饶市  648.99 648.99 628.34 
Jingdezhenshi 景德镇市  156.52 156.52 321.98 
Cumulativepopulationandgdp cumulative population and GDP 61878.14 191506.2 
2.5Daycontour 2.5 day contour 
Pingxiangshi 萍乡市  185.16 185.16 387.64 
Xinyushi 新余市  113.26 113.26 402.32 
Jianshi 吉安市  479.49 479.49 505 
Yichunshi 宜春市  544.46 544.46 615 
Fuzhoushi 抚州市  387.74 387.74 434.05 
Nanchangshi 南昌市  461.52 461.52 1660.08 
Yichangshi 宜昌市 403.9 400.8 403.9 1026.56 
Jingmenshi 荆门市 284.5 300.1 284.5 520.36 
Jingzhoushi 荆州市 584.4 653.1 584.4 623.98 
Xianningshi 咸宁市 251.2 288.2 251.2 359.19 
Xiantaoshi 仙桃市 135.3 150.7 135.3 233.5 
Qianjiangshi 潜江市 93.6 100.66 93.6 211.82 
Tianmenshi 天门市 136.9 164.79 136.9 187.35 
Shennongjialinqu 神农架林
区 
7.5 8.04 7.5 7.97 
Yueyangshi 岳阳市  754.09 754.09 1156.91 
Changdeshi 常德市  545.39 545.39 1097.09 
Xianyangshi 咸阳市 500.69 516.38 500.69 764.55 
Ankangshi 安康市 265.71 303.57 265.71 241.24 
Tongliaoshi 通辽市 309.07 316.91 309.07 785.6 
Xilinguolemeng 锡林郭勒
盟 
 102.71 102.71 394.15 
Wulanchabumeng(Shi 乌兰察布





159.1 146.7 159.1 1603 
Bayannaoermengshi 巴彦淖尔
盟（市） 
 173.8 173.8 439.1 
Dalianshi 大连市 613  613 3858.25 
Dandongshi 丹东市 242.7  242.7 563.86 
Changchunshi 长春市  752.53 752.53 2561.9 
Jilinshi 吉林市  433.58 433.58 1300.09 
Sipingshi 四平市  337.55 337.55 596.55 
Liaoyuanshi 辽源市  123.33 123.33 271.19 
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Songyuanshi 松原市  285.13 285.13 806.72 
Baichengshi 白城市  202.9 202.9 290.72 
Yulinshi 榆林市 333.98 ######### 333.98 1172.76 
Wuhaishi 乌海市  48.27 48.27 240.1 
Xinganmeng 兴安盟 160.14 168.07 160.14 178.93 
Tonghuashi 通化市  227.16 227.16 447.33 
Baishanshi 白山市  129.68 129.68 300.35 
Yanbianchaoxianzuzizhizhou 延边朝鲜
族自治州 
 218.7 218.7 379.78 
Haerbinshi 哈尔滨市  990.1 990.1 2868.19 
Baojishi 宝鸡市 376.25 ######### 376.25 714.07 
Yananshi 延安市 214.49 ######### 214.49 760.84 
Hanzhongshi 汉中市 351.33 ######### 351.33 366.19 
Tianshuishi 天水市  342.59 342.59 226.6 
Qiqihaershi 齐齐哈尔
市 
 569.2 569.2 665.9 
Daqingshi 大庆市  277.2 277.2 2220.4 
Sanmingshi 三明市 264 271.1 264 800.24 
Nanpingshi 南平市 290 310.1 290 621.65 





348.5 395.3 348.5 249.18 
Changshashi 长沙市  645.14 645.14 3300.71 
Zhuzhoushi 株洲市  315.93 315.93 906.51 
Xiangtanshi 湘潭市  381.15 381.15 668.4 
Hengyangshi 衡阳市  293.99 293.99 1051.33 
Shaoyangshi 邵阳市  731.14 731.14 549.43 
Zhangjiajieshi 张家界市  611.51 611.51 178.82 
Yiyangshi 益阳市  163.95 163.95 537 
Chenzhoushi 郴州市  467.66 467.66 730.32 
Yongzhoushi 永州市  471 471 577.88 
Loudishi 娄底市  504.63 504.63 526.9 
Guangyuanshi 广元市 273.5 310.4 273.5 233.56 
Dazhoushi 达州市 572.5 676.3 572.5 603.99 
Bazhongshi 巴中市 315.3 381 315.3 213.95 
Dingxidiqushi 定西地区
（市） 
 293.51 293.51 105.64 
Pingliangdiqushi 平凉地区
（市） 




 252.16 252.16 248.5 
Guyuandiqu(Shi 固原地区(市）  148.36 148.36 75.79 
Cumulativepopulationandgdp cumulative population and GDP 84068.15 239355.2 
3Daycontour 3 day contour 
Alashanmeng 阿拉善盟  22.05 22.05 181.79 
Yichunshi 伊春市  127.6 127.6 179 
Jiamusishi 佳木斯市  251.7 251.7 398.5 
Mudanjiangshi 牡丹江市  269.9 269.9 501.1 
Suihuashi 绥化市  577.2 577.2 534.2 
Yinchuanshi 银川市 165.43  165.43 514.11 
Shizuishanshi 石嘴山市 73.44  73.44 236.44 
Wuzhongshi 吴忠市  135.08 135.08 172.99 
Fuzhoushi 福州市 687 637.9 687 2284.16 
Ganzhoushi 赣州市  836.66 836.66 834.85 





 418.4 418.4 247.67 
Heyuanshi 河源市 286.91 346.64 286.91 395.88 
Zhongqingshi 重庆市 2839 3257.05 2839 5793.66 
Chengdushi 成都市 1270.6 1125 1270.6 3900.99 
Deyangshi 德阳市 364.8 387.4 364.8 695.04 
Mianyangshi 绵阳市 495.6 540.7 495.6 743.16 
Suiningshi 遂宁市 356.5 384.9 356.5 372.67 
Nanchongshi 南充市 624.5 749.5 624.5 601.95 
Guanganshi 广安市 373.2 466.4 373.2 404.9 
Tongrendiqu(Shi) 铜仁地区(市) 373.8  373.8 40 
Lanzhoushi 兰州市  331.01 331.01 846.28 
Baiyinshi 白银市  175.12 175.12 244.3 
Wuweidiqushi 武威地区
（市） 
 191.14 191.14 142.55 
Longnandiqushi 陇南地区
（市） 
 261.79 261.79 121.6 
Linxiahuizuzizhizhou 临夏回族
自治州 
 195.44 195.44 78.59 
Gannancangzuzizhizhou 甘南藏族
自治州 
 68.03 68.03 43.37 
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Xiningshi 西宁市  192.38 192.3843 422.19 
Haidongdiqu 海东地区  157.52 157.5177 122.36 
Huangnancangzuzizhizhou 黄南藏族
自治州 
 24.03 24.0279  
Hulunbeiermengshi 呼伦贝尔
盟（市） 
 269.88 269.88 632.66 
Jixishi 鸡西市  190.8 190.8 315.9 
Hegangshi 鹤岗市  109.4 109.4 184.7 
Shuangyashanshi 双鸭山市  150.5 150.5 260.1 
Qitaiheshi 七台河市  90.2 90.2 187.2 
Jiuquandiqu(Shi 酒泉地区(市）  101.32 101.32 248 
Xiamenshi 厦门市 252 177 252 1560.02 
Quanzhoushi 泉州市 786 680.8 786 3069.5 
Zhangzhoushi 漳州市 480 471.76 480 1178 
Longyanshi 龙岩市 278 293.3 278 824.88 
Putianshi 莆田市 286 319.6 286 691.42 
Shaoguanshi 韶关市 295.16 323.09 295.16 553.85 
Shantoushi 汕头市 505.6 506.57 505.6 951.81 
Huizhoushi 惠州市 392.71 318.84 392.71 1304.05 
Meizhoushi 梅州市 412.54 505.28 412.54 479.61 
Dongshi 东莞市 694.98 174.86 694.98 3703.6 
Chaozhoushi 潮州市 256.66 256.13 256.66 438.08 
Jieyangshi 揭阳市 573.73 641.24 573.73 724.23 
Guilinshi 桂林市 488 508.32 488 883.03 
Guangzhoushi 广州市 1018.2 784.17 1018.2 8287.38 
Shenshi 深圳市 876.83 232.49 876.83 7786.79 
Cumulativepopulationandgdp cumulative population and GDP 105305.7 295174.3 
Foshanshi 佛山市 595.29 364.34 595.29 4378.3 
Jiangmenshi 江门市 414.27 389.93 414.27 1270.88 
Zhaoqingshi 肇庆市 380.29 410.28 380.29 760.5 
Shanweishi 汕尾市 290.22 335.99 290.22 346.58 
Qingyuanshi 清远市 373.19 405.81 373.19 768.8 
Zhongshanshi 中山市 251.09 146.43 251.09 1457.01 





368.66 364.9 368.66 909.85 
Wuzhoushi 梧州市 306 313.2 306 400.12 
Hezhoudiqu(Shi) 贺州地区 209.73 221.79 209.73 252.84 
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(市) 
Hechidiqu(Shi) 河池地区(市) 381.56 404.57 381.56 367.31 
Laibinshi 来宾市 229.12 252.74 229.12 271.58 
Zigongshi 自贡市 281.2 325.6 281.2 486.85 
Zhoushi 泸州市 430.4 493.4 430.4 508.42 
Neijiangshi 内江市 395.6 425.1 395.6 488.28 
Meishanshi 眉山市 300.9 346.6 300.9 412.71 
Yibinshi 宜宾市 445.9 530.8 445.9 645.86 
Ziyangshi 资阳市 423.3 497.2 423.3 467.63 
Guiyangshi 贵阳市 393.86  393.86 811.05 
Zunyishi 遵义市 755.75 750.87 755.75 719.79 










374.99  374.99 265.59 
Haibeicangzuzizhizhou 海北藏族
自治州 
 27.85 27.8486 38.19 
Hainancangzuzizhizhou 海南藏族
自治州 
 42.68 42.6772 57.81 
Guoluocangzuzizhizhou 果洛藏族
自治州 





 38.11 38.11  
Leshanshi 乐山市 335.6 353.5 335.6 562.39 





88.6 88.2 88.6 75.63 
Ganzicangzuzizhizhou 甘孜藏族
自治州 
98.3 99.1 98.3 94.01 
Jiayuguanshi 嘉峪关市  20.98 20.98 144.1 
Zhangyediqushi 张掖地区
（市） 
 128.16 128.16 169.9 
Cumulativepopulationandgdp cumulative population and GDP 114901.1 314248.4 
>3Daycontour >3 day contour 
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Maomingshi 茂名市 612.37 725.67 612.37 1177.84 





695.64 691.69 695.64 1316.21 
Guigangshi 贵港市 426.6 501.86 426.6 398.53 
Yulinshi 玉林市 565.31 641.73 565.31 605.92 





321.45 332.09 321.45 232 
Bijiediqu 毕节地区 702.98  702.98 403 
Qujingshi 曲靖市  572.9 572.9 650.42 
Yushucangzuzizhizhou 玉树藏族
自治州 
 33.18 33.1832  
Zhanjiangshi 湛江市 690.24 753.88 690.24 1099.41 
Beihaishi 北海市 157.31 157.72 157.31 313.88 
Fangchenggangshi 防城港市 84.33 84.76 84.33 212.18 
Qinzhoushi 钦州市 322.99 364.5 322.99 377.42 
Baisediqu(Shi) 百色地区(市) 362.95 392.37 362.95 416.24 
Chongzuoshi 崇左市 217.8 240.01 217.8 264.8 
Panzhihuashi 攀枝花市 115 111.2 115 427.61 
Liangshanyizuzizhizhou 凉山彝族
自治州 
436.8 461 436.8 561.07 
Kunmingshi 昆明市  619.3 619.3 1511.68 
Yuxishi 玉溪市  226.4 226.4 495.93 
Zhaotongdiqushi 昭通地区
（市） 
 525.2 525.2 226.69 
Chuxiongyizuzizhizhou 楚雄彝族
自治州 










 340.9 340.9 208.28 
Simaodiqu(Puershi) 思茅地区(普洱市)  257.6 257.6 151.51 






 348 348 321.43 





 117.7 117.7 84.17 
Lijiangdiqu(Shi) 丽江地区(市)  121.6 121.6 84.82 
Nujianglisuzuzizhizhou 怒江傈僳
族自治州 
 52.9 52.9 49.97 
Diqingcangzuzizhizhou 迪庆藏族
自治州 
 37.5 37.5 44.75 
Lincangdiqu(Shi) 临沧地区(市)  236.8 236.8 135.78 
Jinchangshi 金昌市  47.29 47.29 194.4 
Xicangzizhiqu 西藏自治
区 





2130.8  2130.8 4183.21 






























name etc data for 2007 
 cities data for 2009 
0.5Daycontour 0.5 day contour 
Shaoguanshi 韶关市 295.16 323.09 295.16 553.85 
Huizhoushi 惠州市 392.71 318.84 392.71 1304.05 
Meizhoushi 梅州市 412.54 505.28 412.54 479.61 
Heyuanshi 河源市 286.91 346.64 286.91 395.88 
Dongshi 东莞市 694.98 174.86 694.98 3703.6 
Jieyangshi 揭阳市 573.73 641.24 573.73 724.23 
Guangzhoushi 广州市 1018.2 784.17 1018.2 8287.38 
Shenshi 深圳市 876.83 232.49 876.83 7786.79 
Zhuhaishi 珠海市 148.11 99.48 148.11 997.16 
Foshanshi 佛山市 595.29 364.34 595.29 4378.3 
Jiangmenshi 江门市 414.27 389.93 414.27 1270.88 
Zhaoqingshi 肇庆市 380.29 410.28 380.29 760.5 
Shanweishi 汕尾市 290.22 335.99 290.22 346.58 
Yangjiangshi 阳江市 236.8 273.29 236.8 480.5 
Qingyuanshi 清远市 373.19 405.81 373.19 768.8 
Zhongshanshi 中山市 251.09 146.43 251.09 1457.01 
Yunfushi 云浮市 238.81 272.68 238.81 324.55 
Cumulativepopulationandgdp cumulative population and GDP 7479.13 34019.67 
1Daycontour 1 day contour 
Xiamenshi 厦门市 252 177 252 1560.02 
Sanmingshi 三明市 264 271.1 264 800.24 
Zhangzhoushi 漳州市 480 471.76 480 1178 
Longyanshi 龙岩市 278 293.3 278 824.88 
Ganzhoushi 赣州市  836.66 836.66 834.85 
Jianshi 吉安市  479.49 479.49 505 
Zhuzhoushi 株洲市  315.93 315.93 906.51 
Xiangtanshi 湘潭市  381.15 381.15 668.4 
Hengyangshi 衡阳市  293.99 293.99 1051.33 
Chenzhoushi 郴州市  467.66 467.66 730.32 
Yongzhoushi 永州市  471 471 577.88 
Shantoushi 汕头市 505.6 506.57 505.6 951.81 
Chaozhoushi 潮州市 256.66 256.13 256.66 438.08 
Maomingshi 茂名市 612.37 725.67 612.37 1177.84 
Guigangshi 贵港市 426.6 501.86 426.6 398.53 
Yulinshi 玉林市 565.31 641.73 565.31 605.92 
Zhanjiangshi 湛江市 690.24 753.88 690.24 1099.41 
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Beihaishi 北海市 157.31 157.72 157.31 313.88 
Fangchenggangshi 防城港市 84.33 84.76 84.33 212.18 
Qinzhoushi 钦州市 322.99 364.5 322.99 377.42 
Cumulativepopulationandgdp cumulative population and GDP 15620.42 49232.16 
1.5Daycontour 1.5 day contour 
Zhoushi 衢州市  248.85 248.85 580.1 
Anqingshi 安庆市  613.89 613.89 704.72 
Nanchangshi 南昌市  461.52 461.52 1660.08 
Jiujiangshi 九江市  475.56 475.56 700.6 
Yingtanshi 鹰潭市  110.74 110.74 256.62 
Shangraoshi 上饶市  648.99 648.99 628.34 
Wuhanshi 武汉市 897 833.2 897 3960.08 
Huangshishi 黄石市 242.2 257.3 242.2 556.57 
Ezhoushi 鄂州市 103.3 106.8 103.3 269.79 
Huanggangshi 黄冈市 667.5 735.1 667.5 600.75 
Fuzhoushi 福州市 687 637.9 687 2284.16 
Quanzhoushi 泉州市 786 680.8 786 3069.5 
Nanpingshi 南平市 290 310.1 290 621.65 
Ningdeshi 宁德市 304 337 304 612.28 
Putianshi 莆田市 286 319.6 286 691.42 
Pingxiangshi 萍乡市  185.16 185.16 387.64 
Xinyushi 新余市  113.26 113.26 402.32 
Yichunshi 宜春市  544.46 544.46 615 
Fuzhoushi 抚州市  387.74 387.74 434.05 
Xianningshi 咸宁市 251.2 288.2 251.2 359.19 
Changshashi 长沙市  645.14 645.14 3300.71 
Shaoyangshi 邵阳市  731.14 731.14 549.43 
Yueyangshi 岳阳市  754.09 754.09 1156.91 
Yiyangshi 益阳市  163.95 163.95 537 
Loudishi 娄底市  504.63 504.63 526.9 










368.66 364.9 368.66 909.85 
Wuzhoushi 梧州市 306 313.2 306 400.12 
Hezhoudiqu(Shi) 贺州地区(市) 209.73 221.79 209.73 252.84 
 238 
Hechidiqu(Shi) 河池地区(市) 381.56 404.57 381.56 367.31 
Laibinshi 来宾市 229.12 252.74 229.12 271.58 
Baisediqu(Shi) 百色地区(市) 362.95 392.37 362.95 416.24 
Chongzuoshi 崇左市 217.8 240.01 217.8 264.8 
Cumulativepopulationandgdp cumulative population and GDP 29983.21 79779.96 
2Daycontour 2 day contour 
Nanjingshi 南京市 758.89 624.46 758.89 3775 
Zhenjiangshi 镇江市 304.07 268.77 304.07 1408.14 
Hangzhoushi 杭州市  677.64 677.64 4781.16 
Ningboshi 宁波市  568.09 568.09 3964.05 
Wenzhoushi 温州市  771.99 771.99 2424.3 
Jiaxingshi 嘉兴市  338.07 338.07 1815.3 
Huzhoushi 湖州市  258.5 258.5 1034.9 
Shaoxingshi 绍兴市  437.06 437.06 2223 
Jinhuashi 金华市  461.41 461.41 1681.9 
Zhoushanshi 舟山市  96.77 96.77 490.3 
Taizhoushi 台州市  574.06 574.06 1965.3 
Lishuishi 丽水市  255.43 255.43 505.7 
Hefeishi 合肥市  486.74 486.74 1664.84 
Wuhushi 芜湖市  230.79 230.79 749.65 
Bangbushi 蚌埠市  358.31 358.31 486.39 
Huainanshi 淮南市  240.88 240.88 453.62 
Maanshanshi 马鞍山市  128.1 128.1 636.3 
Tonglingshi 铜陵市  73.89 73.89 325.31 
Huangshanshi 黄山市  148.35 148.35 249.9 
Chuzhoushi 滁州市  447.37 447.37 520.11 
Fuyangshi 阜阳市  987.79 987.79 541.27 
Suzhoushi 宿州市  626.06 626.06 511.1 
Chaohushi 巢湖市  456.8 456.8 479.33 
Liuanshi 六安市  701.64 701.64 533.95 





 158.93 158.93 192.4 
Xuanchengshi 宣城市  276.75 276.75 411.61 
Heshi 漯河市 248.05 256.9 248.05 550.26 
Nanyangshi 南阳市 1004.21 1091.36 1004.21 1636.43 
Xinyangshi 信阳市 668.6 802.8 668.6 866.79 
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Zhoukoushi 周口市 996.94 1086.06 996.94 984.13 
Zhumadianshi 驻马店市 768.47 848.78 768.47 812.98 
Yichangshi 宜昌市 403.9 400.8 403.9 1026.56 
Xiangfanshi 襄樊市 543.7 584.4 543.7 1002.46 
Jingmenshi 荆门市 284.5 300.1 284.5 520.36 
Xiaoganshi 孝感市 467.6 525.1 467.6 593.06 
Jingzhoushi 荆州市 584.4 653.1 584.4 623.98 





348.5 395.3 348.5 249.18 
Xiantaoshi 仙桃市 135.3 150.7 135.3 233.5 
Qianjiangshi 潜江市 93.6 100.66 93.6 211.82 
Tianmenshi 天门市 136.9 164.79 136.9 187.35 
Changdeshi 常德市  545.39 545.39 1097.09 
Zhangjiajieshi 张家界市  611.51 611.51 178.82 





 418.4 418.4 247.67 















374.99  374.99 265.59 
Qujingshi 曲靖市  572.9 572.9 650.42 
Cumulativepopulationandgdp cumulative population and GDP 52525.32 128028.7 
2.5Daycontour 2.5 day contour 
Wuxishi 无锡市 610.73 464.2 610.73 4419.5 
Xuzhoushi 徐州市 869.21 946.86 869.21 2007.36 
Changzhoushi 常州市 440.71 358.74 440.71 2202.23 
Suzhoushi 苏州市 912.65 629.75 912.65 6701.29 
Nantongshi 南通市 714.77 763.72 714.77 2510.13 
Lianyungangshi 连云港市 445.56 488.25 445.56 750.1 
Huaiyin(Anshi 淮阴 482.33 536.91 482.33 915.83 
 240 
(安）市 
Yangzhoushi 扬州市 447.12 459.79 447.12 1573.29 
Yanchengshi 盐城市 752.22 811.71 752.22 1603.26 
Taizhoushi 泰州市 463.59 500.89 463.59 1394.2 
Suqianshi 宿迁市 474.65 534.58 474.65 655.06 
Huaibeishi 淮北市  215.78 215.78 349.1 
Zaozhuangshi 枣庄市  365.04 365.04 1092.83 
Jiningshi 济宁市  796.7 796.7 2122.16 
Linyishi 临沂市  983.25 983.25 1958.21 
Shangqiushi 商丘市 776.54 828.36 776.54 931.39 
Handanshi 邯郸市  881.57 881.57 1990.36 
Changzhishi 长治市  328.29 328.29 682.13 
Jinchengshi 晋城市  223.23 223.23 527.5 
Yunchengshi 运城市  507.57 507.57 680.2 
Taianshi 泰安市  545.62 545.62 1513.3 
Liaochengshi 聊城市  557.09 557.09 1252.67 
Hezeshi 菏泽市  818.77 818.77 821.79 
Zhengzhoushi 郑州市 743.6 663.17 743.6 3003.99 
Kaifengshi 开封市 469.35 484.06 469.35 689.37 
Luoyangshi 洛阳市 642.03 654.4 642.03 1919.64 
Pingdingshanshi 平顶山市 486.9 501.12 486.9 1067.7 
Anyangshi 安阳市 521.4 542 521.4 1036.05 
Hebishi 鹤壁市 142.55 145.78 142.55 342.35 
Xinxiangshi 新乡市 551.32 560.7 551.32 949.49 
Jiaozuoshi 焦作市 340.75 346.64 340.75 1031.59 
Yangshi 濮阳市 349.87 363.35 349.87 657.28 
Xuchangshi 许昌市 430.89 456.41 430.89 1062.05 
Sanmenxiashi 三门峡市 221.96 223.41 221.96 654.21 
Jiyuanshi 济  源  市 68.25 68.11 68.25 288.35 
Shiyanshi 十堰市 323.5 351 323.5 487.64 
Shennongjialinqu 神农架林
区 
7.5 8.04 7.5 7.97 
Ankangshi 安康市 265.71 303.57 265.71 241.24 
Shangluodiqu(Shi) 商洛地区(shi) 238.96 243.05 238.96 197.45 
Zhongqingshi 重庆市 2839 3257.05 2839 5793.66 
Zigongshi 自贡市 281.2 325.6 281.2 486.85 
Zhoushi 泸州市 430.4 493.4 430.4 508.42 
Suiningshi 遂宁市 356.5 384.9 356.5 372.67 
Neijiangshi 内江市 395.6 425.1 395.6 488.28 
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Yibinshi 宜宾市 445.9 530.8 445.9 645.86 
Guanganshi 广安市 373.2 466.4 373.2 404.9 
Bazhongshi 巴中市 315.3 381 315.3 213.95 
Liupanshuishi 六盘水市 298.17  298.17 384.27 
Zunyishi 遵义市 755.75 750.87 755.75 719.79 
Anshunshi 安顺市 256.41  256.41 168.99 
Tongrendiqu(Shi) 铜仁地区(市) 373.8  373.8 40 
Bijiediqu 毕节地区 702.98  702.98 403 
Hanzhongshi 汉中市 351.33 ######### 351.33 366.19 
Panzhihuashi 攀枝花市 115 111.2 115 427.61 
Kunmingshi 昆明市  619.3 619.3 1511.68 
Yuxishi 玉溪市  226.4 226.4 495.93 
Zhaotongdiqushi 昭通地区
（市） 
 525.2 525.2 226.69 
Chuxiongyizuzizhizhou 楚雄彝族
自治州 










 340.9 340.9 208.28 





 106.5 106.5 107.54 
Shanghaishi 上海市 1888.46 1391.04 1888.46 13698.15 
Cumulativepopulationandgdp cumulative population and GDP 84903.45 208826.5 
3Daycontour 3 day contour 
Rizhaoshi 日照市  274.09 274.09 773.14 
Beijingshi 北京市 1695 1222.9 1695 10488.05 
Tianjinshi 天津市 1176  1176 6354.38 
Shijiazhuangshi 石家庄市  984.6 984.6 2838.37 
Qinhuangdaoshi 秦皇岛市  295.74 295.74 808.95 
Xingtaishi 邢台市  693.34 693.34 989 
Baodingshi 保定市  1092.35 1092.35 1580.89 
Cangzhoushi 沧州市  697.84 697.84 1716.16 
Langfangshi 廊坊市  410.26 410.26 1051.49 
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Hengshuishi 衡水市  427.98 427.98 633.81 
Taiyuanshi 太原市  347.14 347.14 1468.09 
Yangquanshi 阳泉市  131.96 131.96 310.8 
Jinzhongshi 晋中市  312.4 312.4 567.8 
Xinzhoushi 忻州市  309.03 309.03 311.2 
Linfenshi 临汾市  419.8 419.8 749.6 
Jinanshi 济南市  662.69 662.69 3017.42 
Qingdaoshi 青岛市  845.61 845.61 4436.18 
Ziboshi 淄博市  450.51 450.51 2316.78 
Dongyingshi 东营市  200.48 200.48 2052.62 
Yantaishi 烟台市  701.91 701.91 3434.19 
Weifangshi 潍坊市  889.54 889.54 2491.81 
Weihaishi 威海市  280.61 280.61 1780.35 
Laiwushi 莱芜市  127.53 127.53 455.79 
Dezhoushi 德州市  548.94 548.94 1400.91 
Binzhoushi 滨州市  368.86 368.86 1236.83 
Dazhoushi 达州市 572.5 676.3 572.5 603.99 
Xianshi 西安市 837.52 781.67 837.52 2318.14 
Tongchuanshi 铜川市 83.93 85.31 83.93 129.87 
Xianyangshi 咸阳市 500.69 516.38 500.69 764.55 
Weinanshi 渭南市 543.07 556.86 543.07 563.09 
Chengdushi 成都市 1270.6 1125 1270.6 3900.99 
Deyangshi 德阳市 364.8 387.4 364.8 695.04 
Mianyangshi 绵阳市 495.6 540.7 495.6 743.16 
Guangyuanshi 广元市 273.5 310.4 273.5 233.56 
Nanchongshi 南充市 624.5 749.5 624.5 601.95 
Meishanshi 眉山市 300.9 346.6 300.9 412.71 
Ziyangshi 资阳市 423.3 497.2 423.3 467.63 
Baojishi 宝鸡市 376.25 ######### 376.25 714.07 
Leshanshi 乐山市 335.6 353.5 335.6 562.39 
Yaanshi 雅安市 152.3 154.5 152.3 213.22 
Ganzicangzuzizhizhou 甘孜藏族
自治州 
98.3 99.1 98.3 94.01 
Liangshanyizuzizhizhou 凉山彝族
自治州 
436.8 461 436.8 561.07 
Dalibaizuzizhizhou 大理白族
自治州 
 348 348 321.43 
Baoshandiqu(Shi) 保山地区(市)  245 245 162.38 




Lijiangdiqu(Shi) 丽江地区(市)  121.6 121.6 84.82 
Nujianglisuzuzizhizhou 怒江傈僳
族自治州 
 52.9 52.9 49.97 
Diqingcangzuzizhizhou 迪庆藏族
自治州 
 37.5 37.5 44.75 
Lincangdiqu(Shi) 临沧地区(市)  236.8 236.8 135.78 
Cumulativepopulationandgdp cumulative population and GDP 108097.3 276553.9 
3.5Daycontour 3.5 day contour 
Tangshanshi 唐山市  743.25 743.25 3561.19 
Zhangjiakoushi 张家口市  421.22 421.22 720.37 
Chengdeshi 承德市  340.67 340.67 714.94 
Datongshi 大同市  317.86 317.86 565.77 
Shuozhoushi 朔州市  153.56 153.56 420.4 
Lvliangdiqu(Shi 吕梁地区(市）  359.8 359.8 629.6 
Chifengshi 赤峰市 435.1  435.1 752.39 
Wulanchabumeng(Shi 乌兰察布
盟(市） 213.19 287.09 213.19 434.68 
Jinzhoushi 锦州市 310.2  310.2 681.12 
Huludaoshi 葫芦岛市 280.4  280.4 457.8 
Yananshi 延安市 214.49 ######### 214.49 760.84 
Tianshuishi 天水市  342.59 342.59 226.6 
Dingxidiqushi 定西地区
（市） 
 293.51 293.51 105.64 
Longnandiqushi 陇南地区
（市） 
 261.79 261.79 121.6 
Pingliangdiqushi 平凉地区
（市） 
 219.58 219.58 175.1 
Qingyangdiqushi 庆阳地区
（市） 
 252.16 252.16 248.5 





88.6 88.2 88.6 75.63 
Cumulativepopulationandgdp cumulative population and GDP 113493.7 287281.8 
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4Daycontour 4 day contour 
Huhehaoteshi 呼和浩特
市 
 224.3 224.3 1316.37 
Baotoushi 包头市 253.2  253.2 1760 
Tongliaoshi 通辽市 309.07 316.91 309.07 785.6 
Xilinguolemeng 锡林郭勒
盟 





159.1 146.7 159.1 1603 
Bayannaoermengshi 巴彦淖尔
盟（市） 
 173.8 173.8 439.1 
Shenyangshi 沈阳市 786  786 3860.47 
Anshanshi 鞍山市 351.4  351.4 1607.9 
Fushunshi 抚顺市 222.6  222.6 637.32 
Benxishi 本溪市 155.46  155.46 581.91 
Yingkoushi 营口市 235  235 664.59 
Fuxinshi 阜新市 192.46  192.46 233.9 
Liaoyangshi 辽阳市 183.4  183.4 566.6 
Panjinshi 盘锦市 129.2  129.2 675 
Tielingshi 铁岭市 305.9  305.9 536.3 
Chaoyangshi 朝阳市 342.6  342.6 438.98 
Yulinshi 榆林市 333.98 ######### 333.98 1172.76 
Lanzhoushi 兰州市  331.01 331.01 846.28 
Baiyinshi 白银市  175.12 175.12 244.3 
Wuweidiqushi 武威地区
（市） 
 191.14 191.14 142.55 
Linxiahuizuzizhizhou 临夏回族
自治州 
 195.44 195.44 78.59 
Gannancangzuzizhizhou 甘南藏族
自治州 
 68.03 68.03 43.37 
Xiningshi 西宁市  192.38 192.3843 422.19 
Haidongdiqu 海东地区  157.52 157.5177 122.36 
Haibeicangzuzizhizhou 海北藏族
自治州 
 27.85 27.8486 38.19 
Huangnancangzuzizhizhou 黄南藏族
自治州 
 24.03 24.0279  
Hainancangzuzizhizhou 海南藏族
自治州 
 42.68 42.6772 57.81 
Guoluocangzuzizhizhou 果洛藏族  16 16.0023 10.12 
 245 
自治州 
Wuhaishi 乌海市  48.27 48.27 240.1 
Alashanmeng 阿拉善盟  22.05 22.05 181.79 
Yinchuanshi 银川市 165.43  165.43 514.11 
Shizuishanshi 石嘴山市 73.44  73.44 236.44 
Wuzhongshi 吴忠市  135.08 135.08 172.99 
Cumulativepopulationandgdp cumulative population and GDP 119819.3 307907 
>4Daycontour >4 day contour 
Dalianshi 大连市 613  613 3858.25 
Dandongshi 丹东市 242.7  242.7 563.86 
Changchunshi 长春市  752.53 752.53 2561.9 
Jilinshi 吉林市  433.58 433.58 1300.09 
Sipingshi 四平市  337.55 337.55 596.55 
Liaoyuanshi 辽源市  123.33 123.33 271.19 
Songyuanshi 松原市  285.13 285.13 806.72 
Baichengshi 白城市  202.9 202.9 290.72 
Xinganmeng 兴安盟 160.14 168.07 160.14 178.93 
Tonghuashi 通化市  227.16 227.16 447.33 
Baishanshi 白山市  129.68 129.68 300.35 
Yanbianchaoxianzuzizhizhou 延边朝鲜
族自治州 
 218.7 218.7 379.78 
Haerbinshi 哈尔滨市  990.1 990.1 2868.19 
Qiqihaershi 齐齐哈尔
市 
 569.2 569.2 665.9 
Jixishi 鸡西市  190.8 190.8 315.9 
Hegangshi 鹤岗市  109.4 109.4 184.7 
Shuangyashanshi 双鸭山市  150.5 150.5 260.1 
Daqingshi 大庆市  277.2 277.2 2220.4 
Yichunshi 伊春市  127.6 127.6 179 
Jiamusishi 佳木斯市  251.7 251.7 398.5 
Qitaiheshi 七台河市  90.2 90.2 187.2 
Mudanjiangshi 牡丹江市  269.9 269.9 501.1 
Suihuashi 绥化市  577.2 577.2 534.2 
Jiayuguanshi 嘉峪关市  20.98 20.98 144.1 
Jinchangshi 金昌市  47.29 47.29 194.4 
Jiuquandiqu(Shi 酒泉地区(市）  101.32 101.32 248 
Zhangyediqushi 张掖地区
（市） 
 128.16 128.16 169.9 







 38.11 38.11  
Hulunbeiermengshi 呼伦贝尔
盟（市） 
 269.88 269.88 632.66 
Xicangzizhiqu 西藏自治
区 





2130.8  2130.8 4183.21 
 cumulative population and GDP 130206.2 333744.9 
 




















 provinces lack data 
 
change of 
name etc data for 2007 
 cities data for 2009 
0.5Daycontour 0.5 day contour 
Shaoguanshi 韶关市 295.16 323.09 295.16 553.85 
Huizhoushi 惠州市 392.71 318.84 392.71 1304.05 
Heyuanshi 河源市 286.91 346.64 286.91 395.88 
Dongshi 东莞市 694.98 174.86 694.98 3703.6 
Guangzhoushi 广州市 1018.2 784.17 1018.2 8287.38 
Shenshi 深圳市 876.83 232.49 876.83 7786.79 
Zhuhaishi 珠海市 148.11 99.48 148.11 997.16 
Foshanshi 佛山市 595.29 364.34 595.29 4378.3 
Jiangmenshi 江门市 414.27 389.93 414.27 1270.88 
Zhaoqingshi 肇庆市 380.29 410.28 380.29 760.5 
Shanweishi 汕尾市 290.22 335.99 290.22 346.58 
Yangjiangshi 阳江市 236.8 273.29 236.8 480.5 
Qingyuanshi 清远市 373.19 405.81 373.19 768.8 
Zhongshanshi 中山市 251.09 146.43 251.09 1457.01 
 247 
Yunfushi 云浮市 238.81 272.68 238.81 324.55 
Chenzhoushi 郴州市  467.66 467.66 730.32 
Maomingshi 茂名市 612.37 725.67 612.37 1177.84 
Cumulativepopulationandgdp cumulative population and GDP 7572.89 34723.98 
1Daycontour 1 day contour 
Meizhoushi 梅州市 412.54 505.28 412.54 479.61 
Jieyangshi 揭阳市 573.73 641.24 573.73 724.23 
Xiamenshi 厦门市 252 177 252 1560.02 
Zhangzhoushi 漳州市 480 471.76 480 1178 
Longyanshi 龙岩市 278 293.3 278 824.88 
Ganzhoushi 赣州市  836.66 836.66 834.85 
Jianshi 吉安市  479.49 479.49 505 
Zhuzhoushi 株洲市  315.93 315.93 906.51 
Xiangtanshi 湘潭市  381.15 381.15 668.4 
Hengyangshi 衡阳市  293.99 293.99 1051.33 
Yongzhoushi 永州市  471 471 577.88 
Shantoushi 汕头市 505.6 506.57 505.6 951.81 
Chaozhoushi 潮州市 256.66 256.13 256.66 438.08 
Guigangshi 贵港市 426.6 501.86 426.6 398.53 
Yulinshi 玉林市 565.31 641.73 565.31 605.92 
Zhanjiangshi 湛江市 690.24 753.88 690.24 1099.41 
Beihaishi 北海市 157.31 157.72 157.31 313.88 
Fangchenggangshi 防城港市 84.33 84.76 84.33 212.18 
Qinzhoushi 钦州市 322.99 364.5 322.99 377.42 
Pingxiangshi 萍乡市  185.16 185.16 387.64 
Changshashi 长沙市  645.14 645.14 3300.71 
Shaoyangshi 邵阳市  731.14 731.14 549.43 
Yueyangshi 岳阳市  754.09 754.09 1156.91 
Loudishi 娄底市  504.63 504.63 526.9 










368.66 364.9 368.66 909.85 
Wuzhoushi 梧州市 306 313.2 306 400.12 
Hezhoudiqu(Shi) 贺州地区(市) 209.73 221.79 209.73 252.84 
Laibinshi 来宾市 229.12 252.74 229.12 271.58 
 248 
Chongzuoshi 崇左市 217.8 240.01 217.8 264.8 
Cumulativepopulationandgdp cumulative population and GDP 20691.54 58651.94 
1.5Daycontour 1.5 day contour 
Sanmingshi 三明市 264 271.1 264 800.24 
Zhoushi 衢州市  248.85 248.85 580.1 
Anqingshi 安庆市  613.89 613.89 704.72 
Nanchangshi 南昌市  461.52 461.52 1660.08 
Jiujiangshi 九江市  475.56 475.56 700.6 
Yingtanshi 鹰潭市  110.74 110.74 256.62 
Shangraoshi 上饶市  648.99 648.99 628.34 
Wuhanshi 武汉市 897 833.2 897 3960.08 
Huangshishi 黄石市 242.2 257.3 242.2 556.57 
Ezhoushi 鄂州市 103.3 106.8 103.3 269.79 
Huanggangshi 黄冈市 667.5 735.1 667.5 600.75 
Fuzhoushi 福州市 687 637.9 687 2284.16 
Quanzhoushi 泉州市 786 680.8 786 3069.5 
Nanpingshi 南平市 290 310.1 290 621.65 
Ningdeshi 宁德市 304 337 304 612.28 
Putianshi 莆田市 286 319.6 286 691.42 
Xinyushi 新余市  113.26 113.26 402.32 
Yichunshi 宜春市  544.46 544.46 615 
Fuzhoushi 抚州市  387.74 387.74 434.05 
Xianningshi 咸宁市 251.2 288.2 251.2 359.19 
Hechidiqu(Shi) 河池地区(市) 381.56 404.57 381.56 367.31 
Yiyangshi 益阳市  163.95 163.95 537 
Baisediqu(Shi) 百色地区(市) 362.95 392.37 362.95 416.24 
Xiaoganshi 孝感市 467.6 525.1 467.6 593.06 
Jingzhoushi 荆州市 584.4 653.1 584.4 623.98 
Xiantaoshi 仙桃市 135.3 150.7 135.3 233.5 
Qianjiangshi 潜江市 93.6 100.66 93.6 211.82 
Tianmenshi 天门市 136.9 164.79 136.9 187.35 
Changdeshi 常德市  545.39 545.39 1097.09 
Zhangjiajieshi 张家界市  611.51 611.51 178.82 
Huaihuashi 怀化市  583.22 583.22 500.01 
Cumulativepopulationandgdp cumulative population and GDP 33141.13 83405.59 
2Daycontour 2 day contour 
Nanjingshi 南京市 758.89 624.46 758.89 3775 
Hangzhoushi 杭州市  677.64 677.64 4781.16 
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Wenzhoushi 温州市  771.99 771.99 2424.3 
Huzhoushi 湖州市  258.5 258.5 1034.9 
Shaoxingshi 绍兴市  437.06 437.06 2223 
Jinhuashi 金华市  461.41 461.41 1681.9 
Taizhoushi 台州市  574.06 574.06 1965.3 
Lishuishi 丽水市  255.43 255.43 505.7 
Hefeishi 合肥市  486.74 486.74 1664.84 
Wuhushi 芜湖市  230.79 230.79 749.65 
Bangbushi 蚌埠市  358.31 358.31 486.39 
Huainanshi 淮南市  240.88 240.88 453.62 
Maanshanshi 马鞍山市  128.1 128.1 636.3 
Tonglingshi 铜陵市  73.89 73.89 325.31 
Huangshanshi 黄山市  148.35 148.35 249.9 
Chuzhoushi 滁州市  447.37 447.37 520.11 
Fuyangshi 阜阳市  987.79 987.79 541.27 
Chaohushi 巢湖市  456.8 456.8 479.33 
Liuanshi 六安市  701.64 701.64 533.95 





 158.93 158.93 192.4 
Xuanchengshi 宣城市  276.75 276.75 411.61 
Heshi 漯河市 248.05 256.9 248.05 550.26 
Nanyangshi 南阳市 1004.21 1091.36 1004.21 1636.43 
Xinyangshi 信阳市 668.6 802.8 668.6 866.79 
Zhoukoushi 周口市 996.94 1086.06 996.94 984.13 
Zhumadianshi 驻马店市 768.47 848.78 768.47 812.98 
Yichangshi 宜昌市 403.9 400.8 403.9 1026.56 
Xiangfanshi 襄樊市 543.7 584.4 543.7 1002.46 
Jingmenshi 荆门市 284.5 300.1 284.5 520.36 





 418.4 418.4 247.67 





402.17  402.17 228 
Qiannanbuyizumiaozuzizhizhou 黔南布依
族苗族自
374.99  374.99 265.59 
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治州 
Pingdingshanshi 平顶山市 486.9 501.12 486.9 1067.7 
Xuchangshi 许昌市 430.89 456.41 430.89 1062.05 
Zunyishi 遵义市 755.75 750.87 755.75 719.79 
Anshunshi 安顺市 256.41  256.41 168.99 










 340.9 340.9 208.28 
Cumulativepopulationandgdp cumulative population and GDP 52431.36 122404.8 





348.5 395.3 348.5 249.18 
Suzhoushi 宿州市  626.06 626.06 511.1 
Zhoushanshi 舟山市  96.77 96.77 490.3 
Ningboshi 宁波市  568.09 568.09 3964.05 
Zhenjiangshi 镇江市 304.07 268.77 304.07 1408.14 





321.45 332.09 321.45 232 
Qujingshi 曲靖市  572.9 572.9 650.42 
Wuxishi 无锡市 610.73 464.2 610.73 4419.5 
Xuzhoushi 徐州市 869.21 946.86 869.21 2007.36 
Changzhoushi 常州市 440.71 358.74 440.71 2202.23 
Suzhoushi 苏州市 912.65 629.75 912.65 6701.29 
Nantongshi 南通市 714.77 763.72 714.77 2510.13 
Yangzhoushi 扬州市 447.12 459.79 447.12 1573.29 
Taizhoushi 泰州市 463.59 500.89 463.59 1394.2 
Huaibeishi 淮北市  215.78 215.78 349.1 
Zaozhuangshi 枣庄市  365.04 365.04 1092.83 
Jiningshi 济宁市  796.7 796.7 2122.16 
Shangqiushi 商丘市 776.54 828.36 776.54 931.39 
Handanshi 邯郸市  881.57 881.57 1990.36 
Changzhishi 长治市  328.29 328.29 682.13 
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Yunchengshi 运城市  507.57 507.57 680.2 
Liaochengshi 聊城市  557.09 557.09 1252.67 
Hezeshi 菏泽市  818.77 818.77 821.79 
Zhengzhoushi 郑州市 743.6 663.17 743.6 3003.99 
Kaifengshi 开封市 469.35 484.06 469.35 689.37 
Luoyangshi 洛阳市 642.03 654.4 642.03 1919.64 
Anyangshi 安阳市 521.4 542 521.4 1036.05 
Hebishi 鹤壁市 142.55 145.78 142.55 342.35 
Xinxiangshi 新乡市 551.32 560.7 551.32 949.49 
Jiaozuoshi 焦作市 340.75 346.64 340.75 1031.59 
Yangshi 濮阳市 349.87 363.35 349.87 657.28 
Sanmenxiashi 三门峡市 221.96 223.41 221.96 654.21 
Jiyuanshi 济  源  市 68.25 68.11 68.25 288.35 
Shiyanshi 十堰市 323.5 351 323.5 487.64 
Shennongjialinqu 神农架林
区 
7.5 8.04 7.5 7.97 
Ankangshi 安康市 265.71 303.57 265.71 241.24 
Zhongqingshi 重庆市 2839 3257.05 2839 5793.66 
Zigongshi 自贡市 281.2 325.6 281.2 486.85 
Zhoushi 泸州市 430.4 493.4 430.4 508.42 
Suiningshi 遂宁市 356.5 384.9 356.5 372.67 
Neijiangshi 内江市 395.6 425.1 395.6 488.28 
Yibinshi 宜宾市 445.9 530.8 445.9 645.86 
Guanganshi 广安市 373.2 466.4 373.2 404.9 
Liupanshuishi 六盘水市 298.17  298.17 384.27 
Panzhihuashi 攀枝花市 115 111.2 115 427.61 
Kunmingshi 昆明市  619.3 619.3 1511.68 
Yuxishi 玉溪市  226.4 226.4 495.93 
Zhaotongdiqushi 昭通地区
（市） 
 525.2 525.2 226.69 
Chuxiongyizuzizhizhou 楚雄彝族
自治州 
 268.4 268.4 253.57 





 106.5 106.5 107.54 
Dazhoushi 达州市 572.5 676.3 572.5 603.99 
Liangshanyizuzizhizhou 凉山彝族
自治州 
436.8 461 436.8 561.07 
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Cumulativepopulationandgdp cumulative population and GDP 78508.86 187189.6 
3Daycontour 3 day contour 
Lianyungangshi 连云港市 445.56 488.25 445.56 750.1 
Huaiyin(Anshi 淮阴(安）市 482.33 536.91 482.33 915.83 
Yanchengshi 盐城市 752.22 811.71 752.22 1603.26 
Suqianshi 宿迁市 474.65 534.58 474.65 655.06 
Linyishi 临沂市  983.25 983.25 1958.21 
Jinchengshi 晋城市  223.23 223.23 527.5 
Taianshi 泰安市  545.62 545.62 1513.3 
Shangluodiqu(Shi) 商洛地区(shi) 238.96 243.05 238.96 197.45 
Bazhongshi 巴中市 315.3 381 315.3 213.95 
Bijiediqu 毕节地区 702.98  702.98 403 
Hanzhongshi 汉中市 351.33 ######### 351.33 366.19 
Shanghaishi 上海市 1888.46 1391.04 1888.46 13698.15 
Rizhaoshi 日照市  274.09 274.09 773.14 
Beijingshi 北京市 1695 1222.9 1695 10488.05 
Tianjinshi 天津市 1176  1176 6354.38 
Shijiazhuangshi 石家庄市  984.6 984.6 2838.37 
Qinhuangdaoshi 秦皇岛市  295.74 295.74 808.95 
Xingtaishi 邢台市  693.34 693.34 989 
Baodingshi 保定市  1092.35 1092.35 1580.89 
Cangzhoushi 沧州市  697.84 697.84 1716.16 
Langfangshi 廊坊市  410.26 410.26 1051.49 
Hengshuishi 衡水市  427.98 427.98 633.81 
Taiyuanshi 太原市  347.14 347.14 1468.09 
Yangquanshi 阳泉市  131.96 131.96 310.8 
Jinzhongshi 晋中市  312.4 312.4 567.8 
Linfenshi 临汾市  419.8 419.8 749.6 
Jinanshi 济南市  662.69 662.69 3017.42 
Qingdaoshi 青岛市  845.61 845.61 4436.18 
Ziboshi 淄博市  450.51 450.51 2316.78 
Dongyingshi 东营市  200.48 200.48 2052.62 
Weifangshi 潍坊市  889.54 889.54 2491.81 
Laiwushi 莱芜市  127.53 127.53 455.79 
Dezhoushi 德州市  548.94 548.94 1400.91 
Binzhoushi 滨州市  368.86 368.86 1236.83 
Xianshi 西安市 837.52 781.67 837.52 2318.14 
Tongchuanshi 铜川市 83.93 85.31 83.93 129.87 
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Xianyangshi 咸阳市 500.69 516.38 500.69 764.55 
Weinanshi 渭南市 543.07 556.86 543.07 563.09 
Chengdushi 成都市 1270.6 1125 1270.6 3900.99 
Deyangshi 德阳市 364.8 387.4 364.8 695.04 
Mianyangshi 绵阳市 495.6 540.7 495.6 743.16 
Guangyuanshi 广元市 273.5 310.4 273.5 233.56 
Nanchongshi 南充市 624.5 749.5 624.5 601.95 
Meishanshi 眉山市 300.9 346.6 300.9 412.71 
Ziyangshi 资阳市 423.3 497.2 423.3 467.63 
Baojishi 宝鸡市 376.25 ######### 376.25 714.07 
Leshanshi 乐山市 335.6 353.5 335.6 562.39 
Yaanshi 雅安市 152.3 154.5 152.3 213.22 
Ganzicangzuzizhizhou 甘孜藏族
自治州 
98.3 99.1 98.3 94.01 
Dalibaizuzizhizhou 大理白族
自治州 
 348 348 321.43 





 117.7 117.7 84.17 
Diqingcangzuzizhizhou 迪庆藏族
自治州 
 37.5 37.5 44.75 
Lincangdiqu(Shi) 临沧地区(市)  236.8 236.8 135.78 
Lvliangdiqu(Shi 吕梁地区(市）  359.8 359.8 629.6 
Yananshi 延安市 214.49 ######### 214.49 760.84 
Longnandiqushi 陇南地区
（市） 
 261.79 261.79 121.6 
Cumulativepopulationandgdp cumulative population and GDP 107467.4 272405.4 
3.5Daycontour 3.5 day contour 
Yantaishi 烟台市  701.91 701.91 3434.19 
Xinzhoushi 忻州市  309.03 309.03 311.2 
Weihaishi 威海市  280.61 280.61 1780.35 
Lijiangdiqu(Shi) 丽江地区(市)  121.6 121.6 84.82 
Nujianglisuzuzizhizhou 怒江傈僳
族自治州 
 52.9 52.9 49.97 
Tangshanshi 唐山市  743.25 743.25 3561.19 
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Zhangjiakoushi 张家口市  421.22 421.22 720.37 
Chengdeshi 承德市  340.67 340.67 714.94 
Datongshi 大同市  317.86 317.86 565.77 
Shuozhoushi 朔州市  153.56 153.56 420.4 
Chifengshi 赤峰市 435.1  435.1 752.39 
Wulanchabumeng(Shi 乌兰察布
盟(市） 213.19 287.09 213.19 434.68 
Jinzhoushi 锦州市 310.2  310.2 681.12 
Huludaoshi 葫芦岛市 280.4  280.4 457.8 
Tianshuishi 天水市  342.59 342.59 226.6 
Dingxidiqushi 定西地区
（市） 
 293.51 293.51 105.64 
Pingliangdiqushi 平凉地区
（市） 
 219.58 219.58 175.1 
Qingyangdiqushi 庆阳地区
（市） 
 252.16 252.16 248.5 





88.6 88.2 88.6 75.63 
Tongliaoshi 通辽市 309.07 316.91 309.07 785.6 
Xilinguolemeng 锡林郭勒
盟 
 102.71 102.71 394.15 
Yingkoushi 营口市 235  235 664.59 
Panjinshi 盘锦市 129.2  129.2 675 
Yulinshi 榆林市 333.98 ######### 333.98 1172.76 
Lanzhoushi 兰州市  331.01 331.01 846.28 
Baiyinshi 白银市  175.12 175.12 244.3 
Cumulativepopulationandgdp cumulative population and GDP 115109.7 292064.5 
Shenyangshi 沈阳市 786  786 3860.47 
Anshanshi 鞍山市 351.4  351.4 1607.9 
Fushunshi 抚顺市 222.6  222.6 637.32 
Benxishi 本溪市 155.46  155.46 581.91 
Yingkoushi 营口市 235  235 664.59 
Fuxinshi 阜新市 192.46  192.46 233.9 
Liaoyangshi 辽阳市 183.4  183.4 566.6 
Panjinshi 盘锦市 129.2  129.2 675 
Tielingshi 铁岭市 305.9  305.9 536.3 
Chaoyangshi 朝阳市 342.6  342.6 438.98 
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Yulinshi 榆林市 333.98 ######### 333.98 1172.76 
Lanzhoushi 兰州市  331.01 331.01 846.28 
Baiyinshi 白银市  175.12 175.12 244.3 
Wuweidiqushi 武威地区
（市） 
 191.14 191.14 142.55 
Linxiahuizuzizhizhou 临夏回族
自治州 
 195.44 195.44 78.59 
Gannancangzuzizhizhou 甘南藏族
自治州 
 68.03 68.03 43.37 
Xiningshi 西宁市  192.38 192.3843 422.19 
Haidongdiqu 海东地区  157.52 157.5177 122.36 
Haibeicangzuzizhizhou 海北藏族
自治州 
 27.85 27.8486 38.19 
Huangnancangzuzizhizhou 黄南藏族
自治州 
 24.03 24.0279  
Hainancangzuzizhizhou 海南藏族
自治州 
 42.68 42.6772 57.81 
Guoluocangzuzizhizhou 果洛藏族
自治州 
 16 16.0023 10.12 
Wuhaishi 乌海市  48.27 48.27 240.1 
Alashanmeng 阿拉善盟  22.05 22.05 181.79 
Yinchuanshi 银川市 165.43  165.43 514.11 
Shizuishanshi 石嘴山市 73.44  73.44 236.44 
Wuzhongshi 吴忠市  135.08 135.08 172.99 
Cumulativepopulationandgdp cumulative population and GDP 119819.3 307907 
>4Daycontour >4 day contour 
Dalianshi 大连市 613  613 3858.25 
Dandongshi 丹东市 242.7  242.7 563.86 
Changchunshi 长春市  752.53 752.53 2561.9 
Jilinshi 吉林市  433.58 433.58 1300.09 
Sipingshi 四平市  337.55 337.55 596.55 
Liaoyuanshi 辽源市  123.33 123.33 271.19 
Songyuanshi 松原市  285.13 285.13 806.72 
Baichengshi 白城市  202.9 202.9 290.72 
Xinganmeng 兴安盟 160.14 168.07 160.14 178.93 
Tonghuashi 通化市  227.16 227.16 447.33 
Baishanshi 白山市  129.68 129.68 300.35 
Yanbianchaoxianzuzizhizhou 延边朝鲜
族自治州 
 218.7 218.7 379.78 




 569.2 569.2 665.9 
Jixishi 鸡西市  190.8 190.8 315.9 
Hegangshi 鹤岗市  109.4 109.4 184.7 
Shuangyashanshi 双鸭山市  150.5 150.5 260.1 
Daqingshi 大庆市  277.2 277.2 2220.4 
Yichunshi 伊春市  127.6 127.6 179 
Jiamusishi 佳木斯市  251.7 251.7 398.5 
Qitaiheshi 七台河市  90.2 90.2 187.2 
Mudanjiangshi 牡丹江市  269.9 269.9 501.1 
Suihuashi 绥化市  577.2 577.2 534.2 
Jiayuguanshi 嘉峪关市  20.98 20.98 144.1 
Jinchangshi 金昌市  47.29 47.29 194.4 
Jiuquandiqu(Shi 酒泉地区(市）  101.32 101.32 248 
Zhangyediqushi 张掖地区
（市） 
 128.16 128.16 169.9 
Yushucangzuzizhizhou 玉树藏族
自治州 





 38.11 38.11  
Hulunbeiermengshi 呼伦贝尔
盟（市） 
 269.88 269.88 632.66 
Xicangzizhiqu 西藏自治
区 





2130.8  2130.8 4183.21 
 cumulative population and GDP 130206.2 333744.9 
 
Table A-26 Gravity model without port interaction (highway, port of Shanghai) 
Shanghai port 
27980000 City name export import export+import 
Distance(km) Time(h) 1/time percent thruput 
percent ex+im 
(calibration) 
Shanghai 11515.80 10389.58 21905.38 35 0.46 2.17 0.1281 0.2625 
Anqing 23.64 12.58 36.22 650 8.67 0.12 0.0068 0.0004 
Anyang 83.02 87.04 170.06 1055 14.06 0.07 0.0042 0.0020 
Bangbu 24.32 2.49 26.81 467 6.23 0.16 0.0095 0.0003 
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Binzhou 156.47344 151.4564 307.93 860 11.46 0.09 0.0051 0.0037 
Bozhou 6.13 1.40 7.53 557 7.42 0.13 0.0079 0.0001 
Changzhou 899.94 298.04 1197.98 221 2.94 0.34 0.0200 0.0144 
Chaohu 27.11908 3.34016 30.46 396 5.28 0.19 0.0112 0.0004 
Chizhou 4.726 2.65 7.38 520 6.93 0.14 0.0085 0.0001 
Chuzhou 39.56 8.17 47.72 364 4.85 0.21 0.0121 0.0006 
Dezhou 82.91 22.34 105.25 854 11.39 0.09 0.0052 0.0013 
Dongying 134.11844 145.99464 280.11 1008 13.44 0.07 0.0044 0.0034 
Ezhou 6.39 5.51 11.90 841 11.21 0.09 0.0053 0.0001 
Futian 113.82 41.13 154.96 961 12.81 0.08 0.0046 0.0019 
Fuyang 9.54788 2.91584 12.46 650 8.67 0.12 0.0068 0.0001 
Fuzhou 816.74 457.92 1274.66 763 10.17 0.10 0.0058 0.0153 
Hangzhou 2284.80 982.60 3267.40 209 2.79 0.36 0.0211 0.0392 
Hebi 10.33 0.77 11.10 1023 13.63 0.07 0.0043 0.0001 
Hefei 369.24 154.21 523.44 436 5.81 0.17 0.0101 0.0063 
Heze 56.95 10.62 67.57 938 12.51 0.08 0.0047 0.0008 
Huai'an 81.18 39.26 120.44 433 5.77 0.17 0.0102 0.0014 
Huaibei 6.98 0.46 7.44 571 7.61 0.13 0.0077 0.0001 
Huainan 2.08284 7.13388 9.22 557 7.43 0.13 0.0079 0.0001 
Huanggang 33.59 4.01 37.60 772 10.29 0.10 0.0057 0.0005 
Huangshan 9.27 2.87 12.15 413 5.51 0.18 0.0107 0.0001 
Huangshi 48.21 47.53 95.74 829 11.05 0.09 0.0053 0.0011 
Huzhou 333.27 46.72 379.98 211 2.81 0.36 0.0209 0.0046 
Jiaozuo 60.271844 40.132943 100.40 1059 14.12 0.07 0.0042 0.0012 
Jiaxing 958.80 389.64 1348.44 142 1.89 0.53 0.0312 0.0162 
Jinan 312.61 233.23 545.84 799 10.65 0.09 0.0055 0.0065 
Jingdezhen 15.09 4.67 19.76 554 7.38 0.14 0.0080 0.0002 
Jingzhou 41.82 10.06 51.88 1088 14.51 0.07 0.0041 0.0006 
Jinhua 609.96 39.44 649.40 337 4.49 0.22 0.0131 0.0078 
Jining 126.79076 95.43528 222.23 779 10.38 0.10 0.0057 0.0027 
Jiujiang 17.92 14.67 32.59 655 8.73 0.11 0.0067 0.0004 
Jiyuan 25.90 73.90 99.80 1160 15.47 0.06 0.0038 0.0012 
Kaifeng 9.48 2.94 12.42 843 11.24 0.09 0.0052 0.0001 
Laiwu 92.90 94.97 187.87 755 10.06 0.10 0.0059 0.0023 
Lianyungang 155.74 146.70 302.44 470 6.27 0.16 0.0094 0.0036 
Liaocheng 103.05 94.57 197.62 997 13.29 0.08 0.0044 0.0024 
Linyi 178.81144 92.42832 271.24 586 7.81 0.13 0.0075 0.0033 
Lishui 70.04 16.12 86.16 495 6.59 0.15 0.0089 0.0010 
Liu'an 22.01 0.61 22.62 510 6.80 0.15 0.0087 0.0003 
Luohe 5.18 8.28 13.46 816 10.88 0.09 0.0054 0.0002 
Luoyang 92.03 36.55 128.58 999 13.32 0.08 0.0044 0.0015 
Ma'anshan 74.98 152.54 227.51 341 4.55 0.22 0.0130 0.0027 
Nanchang 170.23 60.90 231.13 718 9.57 0.10 0.0062 0.0028 
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Nanjing 1604.60 1155.63 2760.23 295 3.93 0.25 0.0150 0.0331 
Nanping 43.83 8.71 52.54 693 9.24 0.11 0.0064 0.0006 
Nantong 798.85 335.53 1134.38 180 2.39 0.42 0.0246 0.0136 
Nanyang 5.44 1.84 7.28 943 12.57 0.08 0.0047 0.0001 
Ningbo 3150.44 1462.68 4613.12 265 3.53 0.28 0.0167 0.0553 
Ningde 47.56 4.00 51.56 724 9.65 0.10 0.0061 0.0006 
Pingdingshang 36.073467 11.553309 47.63 890 11.87 0.08 0.0050 0.0006 
Pingxiang 16.94 0.18 17.12 972 12.96 0.08 0.0045 0.0002 
Puyang 23.26 11.68 34.94 1038 13.84 0.07 0.0043 0.0004 
Qingdao 2218.93 1429.40 3648.33 733 9.77 0.10 0.0060 0.0437 
Quanzhou 400.59 184.16 584.75 1030 13.73 0.07 0.0043 0.0070 
Quzhou 61.13 28.97 90.10 463 6.18 0.16 0.0095 0.0011 
Rizhao 171.72 458.48 630.20 597 7.96 0.13 0.0074 0.0076 
Sanmenxia 8.14 1.41 9.54 1176 15.67 0.06 0.0038 0.0001 
Sanming 51.84 6.33 58.17 851 11.34 0.09 0.0052 0.0007 
Shangqiu 47.13 12.51 59.64 738 9.84 0.10 0.0060 0.0007 
Shangrao 32.73 5.47 38.20 496 6.61 0.15 0.0089 0.0005 
Shaoxing 1189.66 430.58 1620.24 261 3.47 0.29 0.0170 0.0194 
Suizhou 22.85 0.95 23.80 1048 13.97 0.07 0.0042 0.0003 
Suqian 29.28 3.06 32.34 488 6.50 0.15 0.0091 0.0004 
Suzhou 8957.10 6582.58 15539.69 93 1.24 0.81 0.0475 0.1862 
Suzhou(ah) 4.82 1.04 5.87 544 7.25 0.14 0.0081 0.0001 
Tai'an 62.61916 39.89968 102.52 696 9.28 0.11 0.0064 0.0012 
Taizhou 332.32443 98.908312 431.23 241 3.21 0.31 0.0183 0.0052 
Taizhou(zj) 799.95 139.20 939.15 430 5.73 0.17 0.0103 0.0113 
Tonglin 13.07 223.03 236.11 447 5.96 0.17 0.0099 0.0028 
Weifang 444.771 124.96972 569.74 843 11.23 0.09 0.0052 0.0068 
Weihai 506.92504 295.80612 802.73 1055 14.06 0.07 0.0042 0.0096 
Wenzhou 809.20 142.12 951.32 564 7.52 0.13 0.0078 0.0114 
Wuhan 469.47 480.96 950.44 902 12.03 0.08 0.0049 0.0114 
Wuhu 100.63 37.84 138.47 387 5.16 0.19 0.0114 0.0017 
Wuxi 2432.24 1371.04 3803.27 178 2.37 0.42 0.0249 0.0456 
Xiamen 1880.75 1086.56 2967.31 1095 14.60 0.07 0.0040 0.0356 
Xiangfan 25.50 10.13 35.63 1050 12.93 0.08 0.0046 0.0004 
Xiaogan 15.91 5.98 21.90 963 12.83 0.08 0.0046 0.0003 
Xingyang 3.82 14.41 18.23 672 8.96 0.11 0.0066 0.0002 
Xinxiang 54.34 31.23 85.56 961 12.81 0.08 0.0046 0.0010 
Xinyu 131.83 152.49 284.32 876 11.68 0.09 0.0050 0.0034 
Xuancheng 33.86 4.27 38.13 306 4.07 0.25 0.0145 0.0005 
Xuchang 46.70 13.90 60.59 876 11.68 0.09 0.0050 0.0007 
Xuzhou 152.46 82.42 234.87 581 7.75 0.13 0.0076 0.0028 
Yancheng 143.08 46.78 189.86 322 4.29 0.23 0.0137 0.0023 
Yangzhou 310.57 109.67 420.23 300 4.00 0.25 0.0147 0.0050 
 259 
Yantai 1403.998 978.10928 2382.11 845 11.27 0.09 0.0052 0.0285 
Yichang 61.54 31.69 93.23 1200 16.00 0.06 0.0037 0.0011 
Yichun 19.39 5.19 24.58 809 10.78 0.09 0.0055 0.0003 
Yintan 16.41 132.77 149.18 618 8.23 0.12 0.0072 0.0018 
Zaozhuang 35.24 10.24 45.48 697 9.29 0.11 0.0063 0.0005 
Zhangzhou 230.29 98.09 328.39 1204 16.05 0.06 0.0037 0.0039 
Zhengzhou 201 90 291.72 952 12.69 0.08 0.0046 0.0035 
Zhenjiang 289.14 218.19 507.33 243 3.24 0.31 0.0182 0.0061 
Zhoukou 8.35 19.42 27.77 741 9.87 0.10 0.0060 0.0003 
Zhumadian 8.04 1.84 9.87 777 10.36 0.10 0.0057 0.0001 
Zibo 247.07664 140.0154 387.09 807 10.75 0.09 0.0055 0.0046 
   83448.30   16.97 1.00 1.0000 
 
Table A-27 Gravity model without port interaction (highway, port of Ningbo) 
Ningbo port 
11226000 City name export import export+import 
Distance(km) Time(h) 1/time percent thruput 
percent ex+im 
(calibration) 
Shanghai 11515.80  10389.58  21905.38  174  2.31  0.43  0.0247  0.2625  
Anqing 23.64  12.58  36.22  654  8.72  0.11  0.0066  0.0004  
Anyang 83.02  87.04  170.06  1209  16.11  0.06  0.0035  0.0020  
Bangbu 24.32  2.49  26.81  607  8.09  0.12  0.0071  0.0003  
Binzhou 156.47344 151.4564 307.93  943  12.57  0.08  0.0045  0.0037  
Bozhou 6.13 1.40 7.53  697  9.29  0.11  0.0062  0.0001  
Changzhou 899.94 298.04 1197.98  361  4.81  0.21  0.0119  0.0144  
Chaohu 27.11908 3.34016 30.46  400  5.33  0.19  0.0107  0.0004  
Chizhou 4.726 2.65 7.38  524  6.99  0.14  0.0082  0.0001  
Chuzhou 39.56 8.17 47.72  504  6.72  0.15  0.0085  0.0006  
Dezhou 82.91  22.34  105.25  937  12.49  0.08  0.0046  0.0013  
Dongying 134.11844 145.99464 280.11  1025  13.67  0.07  0.0042  0.0034  
Ezhou 6.39 5.51 11.90  741  9.88  0.10  0.0058  0.0001  
Futian 113.82  41.13  154.96  696  9.27  0.11  0.0062  0.0019  
Fuyang 9.54788 2.91584 12.46  790  10.53  0.09  0.0054  0.0001  
Fuzhou 816.74  457.92  1274.66  552  7.35  0.14  0.0078  0.0153  
Hangzhou 2284.80  982.60  3267.40  122  1.63  0.61  0.0351  0.0392  
Hebi 10.33 0.77 11.10  1165  15.53  0.06  0.0037  0.0001  
Hefei 369.24  154.21  523.44  576  7.68  0.13  0.0074  0.0063  
Heze 56.95  10.62  67.57  936  12.48  0.08  0.0046  0.0008  
Huai'an 81.18 39.26 120.44  516  6.87  0.15  0.0083  0.0014  
Huaibei 6.98  0.46  7.44  754  10.05  0.10  0.0057  0.0001  
Huainan 2.08284 7.13388 9.22  690  9.20  0.11  0.0062  0.0001  
Huanggang 33.59 4.01 37.60  672  8.96  0.11  0.0064  0.0005  
Huangshan 9.27 2.87 12.15  313  4.17  0.24  0.0137  0.0001  
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Huangshi 48.21 47.53 95.74  729  9.71  0.10  0.0059  0.0011  
Huzhou 333.27 46.72 379.98  237  3.16  0.32  0.0181  0.0046  
Jiaozuo 60.271844 40.13294292 100.40  1057  14.09  0.07  0.0041  0.0012  
Jiaxing 958.80 389.64 1348.44  125  1.66  0.60  0.0344  0.0162  
Jinan 312.61  233.23  545.84  882  11.75  0.09  0.0049  0.0065  
Jingdezhen 15.09 4.67 19.76  454  6.05  0.17  0.0094  0.0002  
Jingzhou 41.82 10.06 51.88  988  13.17  0.08  0.0043  0.0006  
Jinhua 609.96  39.44  649.40  144  1.92  0.52  0.0298  0.0078  
Jining 126.79076 95.43528 222.23  880  11.73  0.09  0.0049  0.0027  
Jiujiang 17.92  14.67  32.59  555  7.40  0.14  0.0077  0.0004  
Jiyuan 25.90 73.90 99.80  1106  14.75  0.07  0.0039  0.0012  
Kaifeng 9.48  2.94  12.42  926  12.35  0.08  0.0046  0.0001  
Laiwu 92.90  94.97  187.87  838  11.17  0.09  0.0051  0.0023  
Lianyungang 155.74  146.70  302.44  649  8.65  0.12  0.0066  0.0036  
Liaocheng 103.05  94.57  197.62  1080  14.40  0.07  0.0040  0.0024  
Linyi 178.81144 92.42832 271.24  669  8.91  0.11  0.0064  0.0033  
Lishui 70.04  16.12  86.16  300  4.00  0.25  0.0143  0.0010  
Liu'an 22.01 0.61 22.62  650  8.67  0.12  0.0066  0.0003  
Luohe 5.18  8.28  13.46  956  12.75  0.08  0.0045  0.0002  
Luoyang 92.03  36.55  128.58  1133  15.10  0.07  0.0038  0.0015  
Ma'anshan 74.98 152.54 227.51 367  4.89  0.20  0.0117  0.0027  
Nanchang 170.23  60.90  231.13  614  8.18  0.12  0.0070  0.0028  
Nanjing 1604.60 1155.63 2760.23  435  5.80  0.17  0.0098  0.0331  
Nanping 43.83  8.71  52.54  543  7.24  0.14  0.0079  0.0006  
Nantong 798.85  335.53  1134.38  341  4.55  0.22  0.0126  0.0136  
Nanyang 5.44  1.84  7.28  1083  14.44  0.07  0.0040  0.0001  
Ningbo 3150.44  1462.68  4613.12  35  0.47  2.14  0.1224  0.0553  
Ningde 47.56  4.00  51.56  459  6.11  0.16  0.0093  0.0006  
Pingdingshang 36.07346695 11.55330853 47.63  1030  13.73  0.07  0.0042  0.0006  
Pingxiang 16.94  0.18  17.12  868  11.57  0.09  0.0049  0.0002  
Puyang 23.26 11.68 34.94  1036  13.81  0.07  0.0041  0.0004  
Qingdao 2218.93  1429.40  3648.33  912  12.16  0.08  0.0047  0.0437  
Quanzhou 400.59  184.16  584.75  765  10.19  0.10  0.0056  0.0070  
Quzhou 61.13  28.97  90.10  332  4.43  0.23  0.0129  0.0011  
Rizhao 171.72  458.48  630.20  776  10.35  0.10  0.0055  0.0076  
Sanmenxia 8.14 1.41 9.54  1259  16.78  0.06  0.0034  0.0001  
Sanming 51.84  6.33  58.17  766  10.21  0.10  0.0056  0.0007  
Shangqiu 47.13  12.51  59.64  821  10.95  0.09  0.0052  0.0007  
Shangrao 32.73 5.47 38.20 396  5.28  0.19  0.0108  0.0005  
Shaoxing 1189.66  430.58  1620.24 59  0.79  1.27  0.0726  0.0194  
Suizhou 22.85 0.95 23.80 948  12.64  0.08  0.0045  0.0003  
Suqian 29.28 3.06 32.34 571  7.61  0.13  0.0075  0.0004  
 261 
Suzhou 8957.10  6582.58  15539.69 207  2.76  0.36  0.0207  0.1862  
Suzhou(ah) 4.82  1.04  5.87 646  8.61  0.12  0.0066  0.0001  
Tai'an 62.61916 39.89968 102.52 779  10.39  0.10  0.0055  0.0012  
Taizhou 332.324432 98.908312 431.23 404  5.39  0.19  0.0106  0.0052  
Taizhou(zj) 799.95  139.20  939.15 165  2.19  0.46  0.0260  0.0113  
Tonglin 13.07 223.03 236.11 451  6.01  0.17  0.0095  0.0028  
Weifang 444.771 124.96972 569.74 1022  13.62  0.07  0.0042  0.0068  
Weihai 506.92504 295.80612 802.73 1148  15.30  0.07  0.0037  0.0096  
Wenzhou 809.20  142.12  951.32 299  3.99  0.25  0.0143  0.0114  
Wuhan 469.47  480.96  950.44  802  10.69  0.09  0.0053  0.0114  
Wuhu 100.63  37.84  138.47  391  5.21  0.19  0.0110  0.0017  
Wuxi 2432.24 1371.04 3803.27  318  4.23  0.24  0.0135  0.0456  
Xiamen 1880.75  1086.56  2967.31  830  11.07  0.09  0.0052  0.0356  
Xiangfan 25.50  10.13  35.63  1110  14.80  0.07  0.0039  0.0004  
Xiaogan 15.91 5.98 21.90  898  11.97  0.08  0.0048  0.0003  
Xingyang 3.82  14.41  18.23  812  10.83  0.09  0.0053  0.0002  
Xinxiang 54.34  31.23  85.56  1044  13.91  0.07  0.0041  0.0010  
Xinyu 131.83  152.49  284.32  772  10.29  0.10  0.0055  0.0034  
Xuancheng 33.86 4.27 38.13  310  4.13  0.24  0.0138  0.0005  
Xuchang 46.70 13.90 60.59  1016  13.55  0.07  0.0042  0.0007  
Xuzhou 152.46  82.42  234.87  664  8.85  0.11  0.0065  0.0028  
Yancheng 143.08  46.78  189.86  501  6.67  0.15  0.0086  0.0023  
Yangzhou 310.57 109.67 420.23  424  5.65  0.18  0.0101  0.0050  
Yantai 1403.99804 978.10928 2382.11  1024  13.65  0.07  0.0042  0.0285  
Yichang 61.54 31.69 93.23  1100  14.67  0.07  0.0039  0.0011  
Yichun 19.39 5.19 24.58  705  9.39  0.11  0.0061  0.0003  
Yintan 16.41  132.77  149.18  514  6.85  0.15  0.0083  0.0018  
Zaozhuang 35.24  10.24  45.48  1042  13.89  0.07  0.0041  0.0005  
Zhangzhou 230.29  98.09  328.39  939  12.52  0.08  0.0046  0.0039  
Zhengzhou 201 90 291.72  1035  13.80  0.07  0.0041  0.0035  
Zhenjiang 289.14  218.19  507.33  383  5.11  0.20  0.0112  0.0061  
Zhoukou 8.35  19.42  27.77  881  11.74  0.09  0.0049  0.0003  
Zhumadian 8.04  1.84  9.87  917  12.23  0.08  0.0047  0.0001  
Zibo 247.07664 140.0154 387.09  890  11.86  0.08  0.0048  0.0046  
 
Table A-28 Gravity model without port interaction (highway, port of Tianjin) 
Tianjin port 
8500000 City name export import export+import 
Distance(km) Time(h) 1/time percent thruput 
percent 
ex+im 
Anshan 215.56  0.00  215.56  611.50  8.15  0.1226  0.0072  0.0045  
Anyang 83.02  87.04  170.06  591.50  7.89  0.1268  0.0074  0.0036  
Bangbu 24.32  2.49  26.81  770.00  10.27  0.0974  0.0057  0.0006  
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Baoding 231.20  80.24  311.44  124.00  1.65  0.6048  0.0354  0.0065  
Baotou 102.68  56.44  159.12  668.00  8.91  0.1123  0.0066  0.0033  
Bayanzhuoer 6.80  5.58  12.38  879.50  11.73  0.0853  0.0050  0.0003  
Beijing 3903.20  14572.40  18475.60  139.50  1.86  0.5376  0.0314  0.3874  
Benxi 81.60  81.60  163.20  715.50  9.54  0.1048  0.0061  0.0034  
Binzhou 156.47  151.46  307.93  176.00  2.35  0.4261  0.0249  0.0065  
Bozhou 6.13  1.40  7.53  760.50  10.14  0.0986  0.0058  0.0002  
Cangzhou 107.44  22.24  129.68  131.00  1.75  0.5725  0.0335  0.0027  
Changchun 111.52  486.20  597.72  980.00  13.07  0.0765  0.0045  0.0125  
Changzhi 3.36  18.26  21.61  653.00  8.71  0.1149  0.0067  0.0005  
Chaoyang 12.58  12.58  25.16  561.50  7.49  0.1336  0.0078  0.0005  
Chengde 23.87  5.37  29.24  379.50  5.06  0.1976  0.0116  0.0006  
Chuzhou 39.56  8.17  47.72  833.50  11.11  0.0900  0.0053  0.0010  
Dalian 1724.48  1474.24  3198.72  868.00  11.57  0.0864  0.0051  0.0671  
Dandong 94.18  33.93  128.11  820.00  10.93  0.0915  0.0053  0.0027  
Datong 13.32  2.78  16.10  387.00  5.16  0.1938  0.0113  0.0003  
Dezhou 82.91  22.34  105.25  271.00  3.61  0.2768  0.0162  0.0022  
Dongying 134.12  145.99  280.11  298.50  3.98  0.2513  0.0147  0.0059  
Eerduosi 45.56  10.88  56.44  756.00  10.08  0.0992  0.0058  0.0012  
Fushun 59.84  22.44  82.28  763.50  10.18  0.0982  0.0057  0.0017  
Fuxin 7.48  0.41  7.89  548.50  7.31  0.1367  0.0080  0.0002  
Fuyang 9.55  2.92  12.46  710.00  9.47  0.1056  0.0062  0.0003  
Huai'an 81.18  39.26  120.44  631.50  8.42  0.1188  0.0069  0.0025  
Handan 70.04  133.28  203.32  531.50  7.09  0.1411  0.0082  0.0043  
Hebi 10.33  0.77  11.10  623.50  8.31  0.1203  0.0070  0.0002  
Hefei 369.24  154.21  523.44  904.00  12.05  0.0830  0.0048  0.0110  
Heze 56.95  10.62  67.57  542.00  7.23  0.1384  0.0081  0.0014  
Hohhot 33.32  27.88  61.20  574.00  7.65  0.1307  0.0076  0.0013  
Huaibei 6.98  0.46  7.44  675.50  9.01  0.1110  0.0065  0.0002  
Huludao 46.24  19.72  65.96  405.00  5.40  0.1852  0.0108  0.0014  
Jiaozuo 60.27  40.13  100.40  754.50  10.06  0.0994  0.0058  0.0021  
Jinan 312.61  233.23  545.84  330.00  4.40  0.2273  0.0133  0.0114  
Jingcheng 8.75  5.34  14.10  835.00  11.13  0.0898  0.0053  0.0003  
Jingzhong 48.40  0.95  49.35  501.50  6.69  0.1496  0.0087  0.0010  
Jining 126.79  95.44  222.23  444.50  5.93  0.1687  0.0099  0.0047  
Jinzhou(LN) 50.32  31.96  82.28  500.50  6.67  0.1499  0.0088  0.0017  
Kaifeng 9.48  2.94  12.42  695.50  9.27  0.1078  0.0063  0.0003  
Laiwu 92.90  94.97  187.87  283.50  3.78  0.2646  0.0155  0.0039  
Langfang 103.36  138.72  242.08  71.50  0.95  1.0490  0.0613  0.0051  
Lianyungang 155.74  146.70  302.44  592.00  7.89  0.1267  0.0074  0.0063  
Liaoyang 53.72  31.28  85.00  683.50  9.11  0.1097  0.0064  0.0018  
Linfen 21.80  16.20  38.00  839.00  11.19  0.0894  0.0052  0.0008  
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Lingyi 178.81  92.43  271.24  400.00  5.33  0.1875  0.0110  0.0057  
Luohe 5.18  8.28  13.46  836.00  11.15  0.0897  0.0052  0.0003  
Luoyang 92.03  36.55  128.58  862.00  11.49  0.0870  0.0051  0.0027  
Lvliang 72.49  11.19  128.58  652.00  8.69  0.1150  0.0067  0.0027  
Panjin 17.61  7.28  128.58  564.50  7.53  0.1329  0.0078  0.0027  
Pingdingshan 36.07  11.55  47.63  925.00  12.33  0.0811  0.0047  0.0010  
Qingdao 2218.93  1429.40  3648.33  441.00  5.88  0.1701  0.0099  0.0765  
Qinghuangdao 212.84  127.30  340.14  288.50  3.85  0.2600  0.0152  0.0071  
Qinzhou(SX) 10.61  0.14  10.76  638.00  8.51  0.1176  0.0069  0.0002  
Rizhao 171.72  458.48  630.20  454.50  6.06  0.1650  0.0096  0.0132  
Shangqiu 47.13  12.51  59.64  645.00  8.60  0.1163  0.0068  0.0013  
Shenyang 273.36  204.68  478.04  678.00  9.04  0.1106  0.0065  0.0100  
Shijiazhuang 380.46  94.72  475.18  341.50  4.55  0.2196  0.0128  0.0100  
Siping 6.32  3.33  475.18  905.50  12.07  0.0828  0.0048  0.0100  
Suqian 29.28  3.06  32.34  577.50  7.70  0.1299  0.0076  0.0007  
Suzhou(ah) 4.82  1.04  5.87  662.00  8.83  0.1133  0.0066  0.0001  
Suzhou(SX) 0.55  3.58  4.14  465.50  6.21  0.1611  0.0094  0.0001  
Tai'an 62.62  39.90  102.52  408.50  5.45  0.1836  0.0107  0.0021  
Taiyuan 404.07  234.16  638.23  555.50  7.41  0.1350  0.0079  0.0134  
Taizhou 332.32  98.91  431.23  858.00  11.44  0.0874  0.0051  0.0090  
Tangshan 329.12  289.68  618.80  100.00  1.33  0.7500  0.0438  0.0130  
Tianjin 2871.57  2605.08  5476.65  32.75  0.44  2.2901  0.1339  0.1148  
Tieling 10.20  1.02  11.22  804.50  10.73  0.0932  0.0054  0.0002  
Weifang 444.77  124.97  569.74  380.00  5.07  0.1974  0.0115  0.0119  
Weihai 506.93  295.81  802.73  660.50  8.81  0.1136  0.0066  0.0168  
Wulanchabu 6.12  0.61  6.73  467.50  6.23  0.1604  0.0094  0.0001  
Xingtai 69.36  46.92  116.28  446.50  5.95  0.1680  0.0098  0.0024  
Xingyang 3.82  14.41  18.23  1010.00  13.47  0.0743  0.0043  0.0004  
Xinxiang 54.34  31.23  85.56  685.50  9.14  0.1094  0.0064  0.0018  
Xuchang 46.70  13.90  60.59  803.00  10.71  0.0934  0.0055  0.0013  
Xuzhou 152.46  82.42  234.87  553.00  7.37  0.1356  0.0079  0.0049  
Yangquan 8.17  2.34  234.87  443.00  5.91  0.1693  0.0099  0.0049  
Yangzhou 310.57  109.67  420.23  746.50  9.95  0.1005  0.0059  0.0088  
Yantai 1404.00  978.11  2382.11  567.00  7.56  0.1323  0.0077  0.0499  
Yingkou 114.92  47.60  162.52  646.00  8.61  0.1161  0.0068  0.0034  
Yulin(SX) 2.38  0.12  2.50  936.50  12.49  0.0801  0.0047  0.0001  
Yuncheng 37.12  54.93  92.05  938.00  12.51  0.0800  0.0047  0.0019  
Zaozhuang 35.24  10.24  45.48  526.50  7.02  0.1425  0.0083  0.0010  
Zhangjiakou 25.43  30.46  55.90  293.50  3.91  0.2555  0.0149  0.0012  
 264 
Zhenzhou 201.39  90.33  291.72  756.50  10.09  0.0991  0.0058  0.0061  
Zhoukou 8.35  19.42  27.77  783.00  10.44  0.0958  0.0056  0.0006  
Zhumadian 8.04  1.84  9.87  895.00  11.93  0.0838  0.0049  0.0002  
Zibo 247.08  140.02  387.09  233.50  3.11  0.3212  0.0188  0.0081  
 
Table A-29 Gravity model without port interaction (highway, port of Qingdao) 
Qingdao port 
10320000 City name export import export+import 
Distance(km) Time(h) 1/time percent thruput 
percent 
ex+im 
Anqing 23.64  12.58  36.22  924  12.32  0.08  0.0050  0.0004  
Anyang 83.02  87.04  170.06  660  8.80  0.11  0.0070  0.0018  
Bangbu 24.32  2.49  26.81  621  8.28  0.12  0.0074  0.0003  
Baoding 231.20  80.24  311.44  484  6.45  0.15  0.0095  0.0033  
Beijing 3903.20  14572.40  18475.60  710  9.46  0.11  0.0065  0.1972  
Binzhou 156.47  151.46  307.93  377  5.02  0.20  0.0122  0.0033  
Bozhou 6.13  1.40  7.53  728  9.71  0.10  0.0063  0.0001  
Cangzhou 107.44  22.24  129.68  541  7.21  0.14  0.0085  0.0014  
Changzhi 3.36  18.26  21.61  918  12.24  0.08  0.0050  0.0002  
Changzhou 899.94 298.04 1197.98  627  8.35  0.12  0.0073  0.0128  
Chengde 23.87  5.37  29.24  950  12.66  0.08  0.0048  0.0003  
Chizhou 4.726 2.65 7.38  794  10.59  0.09  0.0058  0.0001  
Chuzhou 39.56  8.17  47.72  600  8.00  0.13  0.0077  0.0005  
Datong 13.32  2.78  16.10  1004  13.39  0.07  0.0046  0.0002  
Dezhou 82.91  22.34  105.25  362  4.83  0.21  0.0127  0.0011  
Dongying 134.12  145.99  280.11  267  3.55  0.28  0.0173  0.0030  
Fuyang 9.55  2.92  12.46  779  10.38  0.10  0.0059  0.0001  
Huai'an 81.18  39.26  120.44  547  7.29  0.14  0.0084  0.0013  
Handan 70.04  133.28  203.32  685  9.13  0.11  0.0067  0.0022  
Hangzhou 2284.80  982.60  3267.40  529  7.05  0.14  0.0087  0.0349  
Heze 56.95  10.62  67.57  713  9.50  0.11  0.0065  0.0007  
Hebi 10.33  0.77  11.10  638  8.50  0.12  0.0072  0.0001  
Hefei 369.24  154.21  523.44  1144  15.25  0.07  0.0040  0.0056  
Hohhot 33.32  27.88  61.20  424  5.65  0.18  0.0109  0.0007  
Huaibei 6.98  0.46  7.44  527  7.02  0.14  0.0087  0.0001  
Huludao 46.24  19.72  65.96  975  13.00  0.08  0.0047  0.0007  
Huzhou 49.01 6.87 55.88  581  7.75  0.13  0.0079  0.0006  
Jiaozuo 60.27  40.13  100.40  772  10.29  0.10  0.0060  0.0011  
Jiaxing 141.00 57.30 198.30  779  10.38  0.10  0.0059  0.0021  
Jinan 312.61  233.23  545.84  310  4.13  0.24  0.0149  0.0058  
Jingcheng 8.75  5.34  14.10  803  10.71  0.09  0.0057  0.0002  
Jingzhong 48.40  0.95  49.35  733  9.77  0.10  0.0063  0.0005  
Jining 126.79  95.44  222.23  369  4.92  0.20  0.0125  0.0024  
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Jinzhou(LN) 50.32  31.96  82.28  1076  14.35  0.07  0.0043  0.0009  
Kaifeng 9.48  2.94  12.42  621  8.27  0.12  0.0074  0.0001  
Laiwu 92.90  94.97  187.87  270  3.60  0.28  0.0170  0.0020  
Langfang 103.36  138.72  242.08  537  7.15  0.14  0.0086  0.0026  
Lianyungang 155.74  146.70  302.44  263  3.51  0.29  0.0175  0.0032  
Liaoyang 53.72  31.28  85.00  389  5.19  0.19  0.0118  0.0009  
Linfen 21.80  16.20  38.00  824  10.99  0.09  0.0056  0.0004  
Lingyi 178.81  92.43  271.24  129  1.72  0.58  0.0357  0.0029  
Luohe 5.18  8.28  13.46  841  11.21  0.09  0.0055  0.0001  
Luoyang 92.03  36.55  128.58  884  11.78  0.08  0.0052  0.0014  
Lvliang 72.49  11.19  128.58  911  12.15  0.08  0.0051  0.0014  
Ma'anshan 74.98 152.54 227.51 623  8.31  0.12  0.0074  0.0024  
Nanjin 1604.60 1155.63 2760.23  528  7.04  0.14  0.0087  0.0295  
Nantong 798.85  335.53  1134.38  554  7.38  0.14  0.0083  0.0121  
Nanyang 5.44  1.84  7.28  888  11.83  0.08  0.0052  0.0001  
Ningbo 463.30  215.10  678.40  903  12.04  0.08  0.0051  0.0072  
Pingdingshan 36.07  11.55  47.63  815  10.86  0.09  0.0056  0.0005  
Puyang 23.26 11.68 34.94  744  9.91  0.10  0.0062  0.0004  
Qingdao 2218.93  1429.40  3648.33  32  0.42  2.38  0.1461  0.0389  
Qinghuangdao 212.84  127.30  340.14  859  11.45  0.09  0.0054  0.0036  
Qinzhou(SX) 10.61  0.14  10.76  884  11.79  0.08  0.0052  0.0001  
Rizhao 171.72  458.48  630.20  136  1.81  0.55  0.0338  0.0067  
Sanmenxia 8.14 1.41 9.54  1010  13.46  0.07  0.0046  0.0001  
Shanghai 11515.80  10389.58  21905.38  719  9.58  0.10  0.0064  0.2339  
Shangqiu 47.13  12.51  59.64  634  8.45  0.12  0.0073  0.0006  
Shijiazhuang 380.46  94.72  475.18  593  7.90  0.13  0.0078  0.0051  
Shuozhou 0.55  3.58  4.14  987  13.15  0.08  0.0047  0.0000  
Suqian 29.28  3.06  32.34  373  4.97  0.20  0.0124  0.0003  
Suzhou 8957.10  6582.58  15539.69 640  8.53  0.12  0.0072  0.1659  
Suzhou(ah) 4.82  1.04  5.87  513  6.84  0.15  0.0090  0.0001  
Tai'an 62.62  39.90  102.52  323  4.30  0.23  0.0143  0.0011  
Taiyuan 404.07  234.16  638.23  787  10.49  0.10  0.0059  0.0068  
Taizhou 332.32  98.91  431.23  630  8.40  0.12  0.0073  0.0046  
Tangshan 329.12  289.68  618.80  670  8.93  0.11  0.0069  0.0066  
Tianjin 2871.57  2605.08  5476.65  573  7.63  0.13  0.0080  0.0585  
Tonglin 13.07 223.03 236.11 721  9.61  0.10  0.0064  0.0025  
Weifang 444.77  124.97  569.74  94  1.25  0.80  0.0492  0.0061  
Weihai 506.93  295.81  802.73  174  2.31  0.43  0.0265  0.0086  
Wuhu 100.63  37.84  138.47  661  8.81  0.11  0.0070  0.0015  
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Wulanchabu 6.12  0.61  6.73  1038  13.83  0.07  0.0044  0.0001  
Wuxi 2432.24 1371.04 3803.27  703  9.37  0.11  0.0066  0.0406  
Xingtai 69.36  46.92  116.28  502  6.69  0.15  0.0092  0.0012  
Xingyang 3.82  14.41  18.23  995  13.27  0.08  0.0046  0.0002  
Xinxiang 54.34  31.23  85.56  669  8.92  0.11  0.0069  0.0009  
Xuancheng 33.86 4.27 38.13  743  9.90  0.10  0.0062  0.0004  
Xuchang 46.70  13.90  60.59  747  9.96  0.10  0.0062  0.0006  
Xuzhou 152.46  82.42  234.87  414  5.51  0.18  0.0111  0.0025  
Yancheng 143.08  46.78  189.86  412  5.49  0.18  0.0112  0.0020  
Yangquan 8.17  2.34  234.87  674  8.99  0.11  0.0068  0.0025  
Yangzhou 310.57  109.67  420.23  519  6.91  0.14  0.0089  0.0045  
Yantai 1404.00  978.11  2382.11  101  1.34  0.75  0.0458  0.0254  
Zaozhuang 35.24  10.24  45.48  450  6.00  0.17  0.0102  0.0005  
Zhangjiakou 25.43  30.46  55.90  885  
11.79  
0.08  0.0052  0.0006  
Zhenzhou 201.39  90.33  291.72  786  10.48  0.10  0.0059  0.0031  
Zhenjiang 289.14  218.19  507.33  604  8.05  0.12  0.0076  0.0054  
Zhoukou 8.35  19.42  27.77  759  10.11  0.10  0.0061  0.0003  
Zhumadian 8.04  1.84  9.87  894  11.92  0.08  0.0051  0.0001  
Zibo 247.08  140.02  387.09  207  2.75  0.36  0.0223  0.0041  
 
Table A-30 Gravity model without port interaction (highway, port of Shenzhen) 
Shenzhen port 
21414000 City name export import export+import 
Distance(km) Time(h) 1/time percent thruput 
percent 
ex+im 
Shenzhen 12220.42  8184.07  20404.49  25.58333333 0.34  2.93  0.1844  0.3808  
Zhuhai 1439.49  1745.08  3184.58  81.75 1.09  0.92  0.0577  0.0594  
Zhongshan 1271.74  490.08  1761.81  56.25 0.75  1.33  0.0839  0.0329  
Heizhou 1223.25  799.41  2022.66  82.5 1.10  0.91  0.0572  0.0377  
Dongguan 4463.66  3249.18  7712.83  58.5 0.78  1.28  0.0807  0.1439  
Guangzhou 2921.55  2652.20  5573.76  127.5 1.70  0.59  0.0370  0.1040  
Foshan 1969.28  901.14  2870.42  201.5 2.69  0.37  0.0234  0.0536  
Jiangmen 656.40  237.25  893.66  150 2.00  0.50  0.0315  0.0167  
Shanmei 72.35  60.66  133.01  191.5 2.55  0.39  0.0246  0.0025  
Heyuan 84.80  49.23  134.03  422.5 5.63  0.18  0.0112  0.0025  
Zhaoqing 164.36  85.34  249.70  145 1.93  0.52  0.0325  0.0047  
Qingyuan 93.64  108.19  201.82  251 3.35  0.30  0.0188  0.0038  
Meizhou 39.30  12.51  51.82  333 4.44  0.23  0.0142  0.0010  
Jieyang 142.66  24.75  167.42  272 3.63  0.28  0.0173  0.0031  
Yangjiang 76.57  8.23  84.80  244.5 3.26  0.31  0.0193  0.0016  
Yunfu 48.14  30.40  78.54  275.5 3.67  0.27  0.0171  0.0015  
Shaoguan 39.30  56.10  95.40  369 4.92  0.20  0.0128  0.0018  
Shantou 293.96  134.30  428.26  313 4.17  0.24  0.0151  0.0080  
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Chaozhou 119.34  32.37  151.71  357.5 4.77  0.21  0.0132  0.0028  
Maoming 33.66  16.66  50.32  342.5 4.57  0.22  0.0138  0.0009  
Wuzhou 24.63  10.02  34.65  336 4.48  0.22  0.0140  0.0006  
Yulin 21.53  8.55  30.09  440 5.87  0.17  0.0107  0.0006  
Zhanjiang 110.98  115.40  226.37  429.5 5.73  0.17  0.0110  0.0042  
Hezhou 0.75  6.46  7.21  404.5 5.39  0.19  0.0117  0.0001  
Zhangzhou 230 98 328.39  513.25 6.84  0.15  0.0092  0.0061  
Ganzhou 66.17  20.76924 86.93  396.5 5.29  0.19  0.0119  0.0016  
Chenzhou 36.01  2.43  38.44  492.5 6.57  0.15  0.0096  0.0007  
Guigang 4.67  6.48  11.14  507.5 6.77  0.15  0.0093  0.0002  
Beihai 29.83  18.50  48.33  512 6.83  0.15  0.0092  0.0009  
Xiamen 1881 1087 2967.31  566.5 7.55  0.13  0.0083  0.0554  
Qingzhou 35.02  51.48  86.49  619 8.25  0.12  0.0076  0.0016  
Guilin 21.50  47.29  68.79  518.5 6.91  0.14  0.0091  0.0013  
Longyan 40 5 45.73  695.5 9.27  0.11  0.0068  0.0009  
Ji'an 18.36  3.19668 21.55  587 7.83  0.13  0.0080  0.0004  
Hengyang 60.45  12.57  73.02  635.5 8.47  0.12  0.0074  0.0014  
Fangchenggang 
20.80  129.30  
150.10  655.5 8.74  0.11  0.0072  
0.0028  
Quanzhou 401 184 584.75  632 8.43  0.12  0.0075  0.0109  
Nanning 107.85  19.35  127.20  616 8.21  0.12  0.0077  0.0024  
Zhuzhou 47.66  30.38  78.04  734.5 9.79  0.10  0.0064  0.0015  
Futian 114 41 154.96  701 9.35  0.11  0.0067  0.0029  
Pinxiang 16.94  0.18088 17.12  768 10.24  0.10  0.0061  0.0003  
Xinyu 131.83  152.48796 284.32  741 9.88  0.10  0.0064  0.0053  
Yichun 19.39  5.19044 24.58  808.5 10.78  0.09  0.0058  0.0005  
Chongzuo 91.13  17.60  108.72  700 9.33  0.11  0.0067  0.0020  
Sanming 52 6 58.17  794 10.59  0.09  0.0059  0.0011  
Yongzhou 8.85  2.29  11.13  764 10.19  0.10  0.0062  0.0002  
Fuzhou 817 458 1274.66  792 10.56  0.09  0.0060  0.0238  
Changsha 236.60  114.81  351.41  818.5 10.91  0.09  0.0058  0.0066  
Laibin 13.74  21.81  35.54  779 10.39  0.10  0.0061  0.0007  
 
Table A-31 Gravity model without port interaction (highway, port of Guangzhou) 
Guangzhou port 
11001000 City name export import export+import 
Distance(km) Time(h) 1/time percent thruput 
percent 
ex+im 
Shenzhen 12220.42  8184.07  20404.49  168.50  2.25  0.45  0.0308  0.3808  
Zhuhai 1439.49  1745.08  3184.58  165.00  2.20  0.45  0.0315  0.0594  
Zhongshan 1271.74  490.08  1761.81  120.00  1.60  0.63  0.0433  0.0329  
Heizhou 1223.25  799.41  2022.66  97.50  1.30  0.77  0.0533  0.0377  
Dongguan 4463.66  3249.18  7712.83  103.00  1.37  0.73  0.0505  0.1439  
Guangzhou 2921.55  2652.20  5573.76  37.50  0.50  2.00  0.1386  0.1040  
Foshan 1969.28  901.14  2870.42  129.00  1.72  0.58  0.0403  0.0536  
Jiangmen 656.40  237.25  893.66  214.00  2.85  0.35  0.0243  0.0167  
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Shanmei 72.35  60.66  133.01  207.00  2.76  0.36  0.0251  0.0025  
Heyuan 84.80  49.23  134.03  204.00  2.72  0.37  0.0255  0.0025  
Zhaoqing 164.36  85.34  249.70  62.50  0.83  1.20  0.0832  0.0047  
Qingyuan 93.64  108.19  201.82  147.00  1.96  0.51  0.0354  0.0038  
Meizhou 39.30  12.51  51.82  341.00  4.55  0.22  0.0152  0.0010  
Jieyang 142.66  24.75  167.42  287.50  3.83  0.26  0.0181  0.0031  
Yangjiang 76.57  8.23  84.80  308.50  4.11  0.24  0.0168  0.0016  
Yunfu 48.14  30.40  78.54  193.00  2.57  0.39  0.0269  0.0015  
Shaoguan 39.30  56.10  95.40  265.00  3.53  0.28  0.0196  0.0018  
Shantou 293.96  134.30  428.26  328.50  4.38  0.23  0.0158  0.0080  
Chaozhou 119.34  32.37  151.71  373.00  4.97  0.20  0.0139  0.0028  
Maoming 33.66  16.66  50.32  406.50  5.42  0.18  0.0128  0.0009  
Wuzhou 24.63  10.02  34.65  253.50  3.38  0.30  0.0205  0.0006  
Yulin 21.53  8.55  30.09  357.50  4.77  0.21  0.0145  0.0006  
Zhanjiang 110.98  115.40  226.37  493.50  6.58  0.15  0.0105  0.0042  
Hezhou 0.75  6.46  7.21  324.50  4.33  0.23  0.0160  0.0001  
Zhangzhou 230 98 328.39  473.00  6 0.16  0.0110  0.0061  
Ganzhou 66.17  20.76924 86.93  351.50  4.6 0.21  0.0148  0.0016  
Chenzhou 36.01  2.43  38.44  373.00  4.97  0.20  0.0139  0.0007  
Guigang 4.67  6.48  11.14  425.00  5.67  0.18  0.0122  0.0002  
Beihai 29.83  18.50  48.33  576.00  7.68  0.13  0.0090  0.0009  
Xiamen 1881 1087 2967.31  582.00  8 0.13  0.0089  0.0554  
Qingzhou 35.02  51.48  86.49  683.00  9.11  0.11  0.0076  0.0016  
Guilin 21.50  47.29  68.79  431.00  5.75  0.17  0.0121  0.0013  
Longyan 40 5 45.73  674.00  9 0.11  0.0077  0.0009  
Ji'an 18.36  3.19668 21.55  595.00  7.9 0.13  0.0087  0.0004  
Hengyang 60.45  12.57  73.02  568.00  7.57  0.13  0.0092  0.0014  
Fangchenggang 
20.80  129.30  
150.10  719.50  
9.59  
0.10  0.0072  0.0028  
Quanzhou 401 184 584.75  647.50  9 0.12  0.0080  0.0109  
Nanning 107.85  19.35  127.20  588.50  7.85  0.13  0.0088  0.0024  
Zhuzhou 47.66  30.38  78.04  630.50  8.41  0.12  0.0082  0.0015  
Futian 114 41 154.96  716.50  10 0.10  0.0073  0.0029  
Pinxiang 16.94  0.18088 17.12  664.00  8.8 0.11  0.0078  0.0003  
Xinyu 131.83  152.48796 284.32  735.50  9.8 0.10  0.0071  0.0053  
Yichun 19.39  5.19044 24.58  816.50  10.8 0.09  0.0064  0.0005  
Chongzuo 91.13  17.60  108.72  617.50  8.23  0.12  0.0084  0.0020  
Sanming 52 6 58.17  772.50  10 0.10  0.0067  0.0011  
Yongzhou 8.85  2.29  11.13  781.00  10.41  0.10  0.0067  0.0002  
Fuzhou 817 458 1274.66  807.50  11 0.09  0.0064  0.0238  
Changsha 236.60  114.81  351.41  764.50  10.19  0.10  0.0068  0.0066  
Laibin 13.74  21.81  35.54  814.50  10.86  0.09  0.0064  0.0007  
 




percent distri percent distri 
Shanghai 39.70% 0.00% 
Anqing 0.07% 0.00% 
Anyang 0.31% 0.00% 
Bangbu 0.05% 0.00% 
Binzhou 0.56% 0.00% 
Bozhou 0.01% 0.00% 
Changzhou 2.17% 0.00% 
Chaohu 0.06% 0.00% 
Chizhou 0.01% 0.00% 
Chuzhou 0.09% 0.00% 
Dezhou 0.19% 0.00% 
Dongying 0.51% 0.00% 
Ezhou 0.00% 0.06% 
Futian 0.00% 0.72% 
Fuyang 0.02% 0.00% 
Fuzhou 0.00% 5.95% 
Hangzhou 0.00% 15.24% 
Hebi 0.02% 0.00% 
Hefei 0.95% 0.00% 
Heze 0.00% 0.32% 
Huai'an 0.22% 0.00% 
Huaibei 0.01% 0.00% 
Huainan 0.02% 0.00% 
Huanggang 0.00% 0.18% 
Huangshan 0.00% 0.06% 
Huangshi 0.00% 0.45% 
Huzhou 0.69% 0.00% 
Jiaozuo 0.00% 0.47% 
Jiaxing 0.00% 6.29% 
Jinan 0.99% 0.00% 
Jingdezhen 0.00% 0.09% 
Jingzhou 0.00% 0.24% 
Jinhua 0.00% 3.03% 
 270 
Jining 0.40% 0.00% 
Jiujiang 0.00% 0.15% 
Jiyuan 0.00% 0.47% 
Kaifeng 0.02% 0.00% 
Laiwu 0.34% 0.00% 
Lianyungang 0.55% 0.00% 
Liaocheng 0.36% 0.00% 
Linyi 0.49% 0.00% 
Lishui 0.00% 0.40% 
Liu'an 0.04% 0.00% 
Luohe 0.02% 0.00% 
Luoyang 0.23% 0.00% 
Ma'anshan 0.41% 0.00% 
Nanchang 0.00% 1.08% 
Nanjing 5.00% 0.00% 
Nanping 0.00% 0.25% 
Nantong 2.06% 0.00% 
Nanyang 0.01% 0.00% 
Ningbo 0.00% 21.52% 
Ningde 0.00% 0.24% 
Pingdingshang 0.09% 0.00% 
Pingxiang 0.00% 0.08% 
Puyang 0.00% 0.16% 
Quanzhou 0.00% 2.73% 
Quzhou 0.00% 0.42% 
Rizhao 1.14% 0.00% 
Sanmenxia 0.02% 0.00% 
Sanming 0.00% 0.27% 
Shangqiu 0.11% 0.00% 
Shangrao 0.00% 0.18% 
Shaoxing 0.00% 7.56% 
Suizhou 0.00% 0.11% 
Suqian 0.06% 0.00% 
Suzhou 28.16% 0.00% 
Suzhou(ah) 0.01% 0.00% 
Tai'an 0.19% 0.00% 
 271 
Taizhou 0.78% 0.00% 
Taizhou(zj) 0.00% 4.38% 
Tonglin 0.43% 0.00% 
Weifang 1.03% 0.00% 
Wenzhou 0.00% 4.44% 
Wuhan 0.00% 4.43% 
Wuhu 0.25% 0.00% 
Wuxi 6.89% 0.00% 
Xiamen 0.00% 13.84% 
Xiangfan 0.06% 0.00% 
Xiaogan 0.00% 0.10% 
Xingyang 0.03% 0.00% 
Xinxiang 0.16% 0.00% 
Xinyu 0.00% 1.33% 
Xuancheng 0.07% 0.00% 
Xuchang 0.11% 0.00% 
Xuzhou 0.43% 0.00% 
Yancheng 0.34% 0.00% 
Yangzhou 0.76% 0.00% 
Yichang 0.00% 0.43% 
Yichun 0.00% 0.11% 
Yintan 0.00% 0.70% 
Zaozhuang 0.08% 0.00% 
Zhangzhou 0.00% 1.53% 
Zhengzhou 0.53% 0.00% 
Zhenjiang 0.92% 0.00% 
Zhoukou 0.05% 0.00% 
Zhumadian 0.02% 0.00% 
Zibo 0.70% 0.00% 
Table A-33 All-or-nothing assignment (highway, port pairs-Tianjin and Ningbo) 
Tianjin Qingdao 
City name 
percent distri percent distri 
Anqing 0.00% 0.21% 
Anyang 0.59% 0.00% 
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Bangbu 0.00% 0.16% 
Baoding 1.08% 0.00% 
Baotou 0.55% 0.00% 
Beijing 63.79% 0.00% 
Binzhou 1.06% 0.00% 
Bozhou 0.00% 0.04% 
Cangzhou 0.45% 0.00% 
Changzhi 0.07% 0.00% 
Chengde 0.10% 0.00% 
Chizhou 0.00% 0.04% 
Chuzhou 0.00% 0.28% 
Datong 0.06% 0.00% 
Dezhou 0.36% 0.00% 
Dongying 0.00% 1.66% 
Eerduosi 0.19% 0.00% 
Fuyang 0.04% 0.00% 
Huai'an 0.00% 0.71% 
Handan 0.70% 0.00% 
Hangzhou 0.00% 19.35% 
Heze 0.23% 0.00% 
Hebi 0.04% 0.00% 
Hefei 0.00% 3.10% 
Hohhot 0.21% 0.00% 
Huaibei 0.00% 0.04% 
Huludao 0.23% 0.00% 
Huzhou 0.00% 0.33% 
Jiaozuo 0.35% 0.00% 
Jiaxing 0.00% 1.17% 
Jinan 0.00% 3.23% 
Jingcheng 0.00% 0.08% 
Jingzhong 0.17% 0.00% 
Jining 0.00% 1.32% 
Jinzhou(LN) 0.28% 0.00% 
Kaifeng 0.00% 0.07% 
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Laiwu 0.00% 1.11% 
Langfang 0.84% 0.00% 
Lianyungang 0.00% 1.79% 
Linfen 0.00% 0.23% 
Lingyi 0.00% 1.61% 
Luohe 0.05% 0.00% 
Luoyang 0.44% 0.00% 
Lvliang 0.44% 0.00% 
Ma'anshan 0.00% 1.35% 
Nanyang 0.00% 0.04% 
Pingdingshan 0.00% 0.28% 
Puyang 0.12% 0.00% 
Qingdao 0.00% 21.61% 
Qinghuangdao 1.17% 0.00% 
Qinzhou(SX) 0.04% 0.00% 
Rizhao 0.00% 3.73% 
Shangqiu 0.00% 0.35% 
Shijiazhuang 1.64% 0.00% 
Suzhou(SX) 0.01% 0.00% 
Suqian 0.00% 0.19% 
Suzhou(ah) 0.00% 0.03% 
Tai'an 0.00% 0.61% 
Taiyuan 2.20% 0.00% 
Taizhou 0.00% 2.55% 
Tangshan 2.14% 0.00% 
Tianjin 18.91% 0.00% 
Tonglin 0.00% 1.40% 
Weifang 0.00% 3.37% 
Weihai 0.00% 4.75% 
Wuhu 0.00% 0.82% 
Wulanchabu 0.02% 0.00% 
Xingtai 0.40% 0.00% 
Xingyang 0.00% 0.11% 
Xinxiang 0.00% 0.51% 
Xuancheng 0.00% 0.23% 
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Xuchang 0.00% 0.36% 
Xuzhou 0.00% 1.39% 
Yancheng 0.00% 1.12% 
Yangquan 0.81% 0.00% 
Yantai 0.00% 14.11% 
Zaozhuang 0.00% 0.27% 
Zhangjiakou 0.19% 0.00% 
Zhenzhou 0.00% 1.73% 
Zhoukou 0.00% 0.16% 
Zhumadian 0.00% 0.06% 
Zibo 0.00% 2.29% 
 
Table A-34 All-or-nothing assignment (highway, port pairs-Guangzhou and 
Shenzhen) 
Shenzhen Guangzhou City name 
percent distri percent distri 
Shenzhen 47.86% 0.00% 
Zhuhai 7.47% 0.00% 
Zhongshan 4.13% 0.00% 
Heizhou 4.74% 0.00% 
Dongguan 18.09% 0.00% 
Guangzhou 0.00% 50.89% 
Foshan 0.00% 26.21% 
Jiangmen 2.10% 0.00% 
Shanmei 0.31% 0.00% 
Heyuan 0.00% 1.22% 
Zhaoqing 0.00% 2.28% 
Qingyuan 0.00% 1.84% 
Meizhou 0.12% 0.00% 
Jieyang 0.39% 0.00% 
Yangjiang 0.20% 0.00% 
Yunfu 0.00% 0.72% 
Shaoguan 0.00% 0.87% 
Shantou 1.00% 0.00% 
Chaozhou 0.36% 0.00% 
Maoming 0.12% 0.00% 
Wuzhou 0.00% 0.32% 
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Yulin 0.00% 0.27% 
Zhanjiang 0.53% 0.00% 
Hezhou 0.00% 0.07% 
Zhangzhou 0.00% 3.00% 
Ganzhou 0.00% 0.79% 
Chenzhou 0.00% 0.35% 
Guigang 0.00% 0.10% 
Beihai 0.11% 0.00% 
Xiamen 6.96% 0.00% 
Qingzhou 0.20% 0.00% 
Guilin 0.00% 0.63% 
Longyan 0.00% 0.42% 
Ji'an 0.05% 0.00% 
Hengyang 0.00% 0.67% 
Fangchenggang 0.35% 0.00% 
Quanzhou 1.37% 0.00% 
Nanning 0.00% 1.16% 
Zhuzhou 0.00% 0.71% 
Futian 0.36% 0.00% 
Pinxiang 0.00% 0.16% 
Xinyu 0.00% 2.60% 
Yichun 0.06% 0.00% 
Chongzuo 0.00% 0.99% 
Sanming 0.00% 0.53% 
Yongzhou 0.03% 0.00% 
Fuzhou 2.99% 0.00% 
Changsha 0.00% 3.21% 
Laibin 0.08% 0.00% 
 


























Anqing 0.07% 0.00% 0.00% 0.00% 0.00% 0.00% 
Anyang 0.00% 0.00% 0.58% 0.00% 0.00% 0.00% 
Bangbu 0.05% 0.00% 0.00% 0.00% 0.00% 0.00% 
Baoding 0.00% 0.00% 1.07% 0.00% 0.00% 0.00% 
Baotou 0.00% 0.00% 0.55% 0.00% 0.00% 0.00% 
Beihai 0.00% 0.00% 0.00% 0.00% 0.12% 0.00% 
Binzhou 0.00% 0.00% 1.06% 0.00% 0.00% 0.00% 
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Bozhou 0.02% 0.00% 0.00% 0.00% 0.00% 0.00% 
Cangzhou 
0.00% 0.00% 0.45% 0.00% 0.00% 0.00% 
Changsha 
0.00% 0.00% 0.00% 0.00% 0.00% 3.23% 
Changzhi 0.00% 0.00% 0.07% 0.00% 0.00% 0.00% 
Chaohu 0.06% 0.00% 0.00% 0.00% 0.00% 0.00% 
Chaozhou 
0.00% 0.00% 0.00% 0.00% 0.37% 0.00% 
Chengde 0.00% 0.00% 0.10% 0.00% 0.00% 0.00% 
Chenzhou 
0.00% 0.00% 0.00% 0.00% 0.00% 0.35% 
Chizhou 0.01% 0.00% 0.00% 0.00% 0.00% 0.00% 
Chongzuo 
0.00% 0.00% 0.00% 0.00% 0.00% 1.00% 
Chuzhou 0.10% 0.00% 0.00% 0.00% 0.00% 0.00% 
Datong 0.00% 0.00% 0.06% 0.00% 0.00% 0.00% 
Dezhou 0.00% 0.00% 0.36% 0.00% 0.00% 0.00% 
Dongying 0.00% 0.00% 0.00% 2.37% 0.00% 0.00% 
Eerduosi 0.00% 0.00% 0.19% 0.00% 0.00% 0.00% 
Ezhou 0.00% 0.07% 0.00% 0.00% 0.00% 0.00% 
Fangchenggang 
0.00% 0.00% 0.00% 0.00% 0.36% 0.00% 
Futian 0.00% 0.91% 0.00% 0.00% 0.00% 0.00% 
Fuyang 0.03% 0.00% 0.00% 0.00% 0.00% 0.00% 
Fuzhou 0.00% 7.51% 0.00% 0.00% 0.00% 0.00% 
Ganzhou 0.00% 0.00% 0.00% 0.00% 0.00% 0.80% 
Guigang 0.00% 0.00% 0.00% 0.00% 0.00% 0.10% 
Guilin 0.00% 0.00% 0.00% 0.00% 0.00% 0.63% 
Handan 0.00% 0.00% 0.70% 0.00% 0.00% 0.00% 
Hebi 0.00% 0.00% 0.04% 0.00% 0.00% 0.00% 
Hefei 0.00% 0.00% 0.00% 4.44% 0.00% 0.00% 
Hengyang 
0.00% 0.00% 0.00% 0.00% 0.00% 0.67% 
Heyuan 0.00% 0.00% 0.00% 0.00% 0.00% 1.23% 
Heze 0.00% 0.00% 0.23% 0.00% 0.00% 0.00% 
Hezhou 0.00% 0.00% 0.00% 0.00% 0.00% 0.07% 
Hohhot 0.00% 0.00% 0.21% 0.00% 0.00% 0.00% 
Huai'an 0.24% 0.00% 0.00% 0.00% 0.00% 0.00% 
Huaibei 0.00% 0.00% 0.00% 0.06% 0.00% 0.00% 
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Huainan 0.02% 0.00% 0.00% 0.00% 0.00% 0.00% 
Huanggang 
0.00% 0.22% 0.00% 0.00% 0.00% 0.00% 
Huangshan 
0.00% 0.07% 0.00% 0.00% 0.00% 0.00% 
Huangshi 0.00% 0.56% 0.00% 0.00% 0.00% 0.00% 
Huludao 0.00% 0.00% 0.23% 0.00% 0.00% 0.00% 
Huzhou 0.77% 0.00% 0.00% 0.00% 0.00% 0.00% 
Ji'an 0.00% 0.00% 0.00% 0.00% 0.05% 0.00% 
Jiangmen 0.00% 0.00% 0.00% 0.00% 2.17% 0.00% 
Jiaozuo 0.00% 0.00% 0.34% 0.00% 0.00% 0.00% 
Jieyang 0.00% 0.00% 0.00% 0.00% 0.41% 0.00% 
Jingcheng 
0.00% 0.00% 0.00% 0.12% 0.00% 0.00% 
Jingdezhen 
0.00% 0.12% 0.00% 0.00% 0.00% 0.00% 
Jingzhong 
0.00% 0.00% 0.17% 0.00% 0.00% 0.00% 
Jingzhou 0.00% 0.31% 0.00% 0.00% 0.00% 0.00% 
Jinhua 0.00% 3.83% 0.00% 0.00% 0.00% 0.00% 
Jining 0.00% 0.00% 0.00% 1.88% 0.00% 0.00% 
Jinzhou(LN) 
0.00% 0.00% 0.28% 0.00% 0.00% 0.00% 
Jiujiang 0.00% 0.19% 0.00% 0.00% 0.00% 0.00% 
Jiyuan 0.00% 0.59% 0.00% 0.00% 0.00% 0.00% 
Kaifeng 0.00% 0.00% 0.00% 0.11% 0.00% 0.00% 
Laibin 0.00% 0.00% 0.00% 0.00% 0.09% 0.00% 
Laiwu 0.00% 0.00% 0.00% 1.59% 0.00% 0.00% 
Lianyungang 
0.00% 0.00% 0.00% 2.56% 0.00% 0.00% 
Liaocheng 
0.00% 0.00% 0.68% 0.00% 0.00% 0.00% 
Linfen 0.00% 0.00% 0.00% 0.32% 0.00% 0.00% 
Linyi 0.00% 0.00% 0.00% 2.30% 0.00% 0.00% 
Lishui 0.00% 0.07% 0.00% 0.00% 0.00% 0.00% 
Liu'an 0.05% 0.00% 0.00% 0.00% 0.00% 0.00% 
Longyan 0.00% 0.00% 0.00% 0.00% 0.00% 0.42% 
Luohe 0.03% 0.00% 0.00% 0.00% 0.00% 0.00% 
Luoyang 0.00% 0.00% 0.44% 0.00% 0.00% 0.00% 
Lvliang 0.00% 0.00% 0.44% 0.00% 0.00% 0.00% 
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Ma'anshan 
0.46% 0.00% 0.00% 0.00% 0.00% 0.00% 
Maoming 0.00% 0.00% 0.00% 0.00% 0.12% 0.00% 
Meizhou 0.00% 0.00% 0.00% 0.00% 0.13% 0.00% 
Nanchang 
0.00% 1.36% 0.00% 0.00% 0.00% 0.00% 
Nanning 0.00% 0.00% 0.00% 0.00% 0.00% 1.17% 
Nanping 0.00% 0.31% 0.00% 0.00% 0.00% 0.00% 
Nantong 2.30% 0.00% 0.00% 0.00% 0.00% 0.00% 
Nanyang 0.00% 0.00% 0.00% 0.06% 0.00% 0.00% 
Ningde 0.00% 0.30% 0.00% 0.00% 0.00% 0.00% 
Pingdingshang 
0.00% 0.00% 0.00% 0.40% 0.00% 0.00% 
Pingxiang 0.00% 0.00% 0.00% 0.00% 0.00% 0.16% 
Puyang 0.00% 0.00% 0.12% 0.00% 0.00% 0.00% 
Qinghuangdao 
0.00% 0.00% 1.17% 0.00% 0.00% 0.00% 
Qingyuan 0.00% 0.00% 0.00% 0.00% 0.00% 1.85% 
Qingzhou 0.00% 0.00% 0.00% 0.00% 0.21% 0.00% 
Qinzhou(SX) 
0.00% 0.00% 0.04% 0.00% 0.00% 0.00% 
Quanzhou 
0.00% 0.00% 0.00% 0.00% 1.42% 0.00% 
Quzhou 0.00% 0.53% 0.00% 0.00% 0.00% 0.00% 
Rizhao 0.00% 0.00% 0.00% 5.34% 0.00% 0.00% 
Sanmenxia 
0.02% 0.00% 0.00% 0.00% 0.00% 0.00% 
Sanming 0.00% 0.34% 0.00% 0.00% 0.00% 0.00% 
Shangqiu 0.00% 0.00% 0.00% 0.51% 0.00% 0.00% 
Shangrao 0.00% 0.23% 0.00% 0.00% 0.00% 0.00% 
Shantou 0.00% 0.00% 0.00% 0.00% 1.04% 0.00% 
Shanwei 0.00% 0.00% 0.00% 0.00% 0.32% 0.00% 
Shaoguan 
0.00% 0.00% 0.00% 0.00% 0.00% 0.88% 
Shijiazhuang 
0.00% 0.00% 1.63% 0.00% 0.00% 0.00% 
Shuozhou(SX) 
0.00% 0.00% 0.01% 0.00% 0.00% 0.00% 
Suizhou 0.00% 0.14% 0.00% 0.00% 0.00% 0.00% 
Suqian 0.00% 0.00% 0.00% 0.27% 0.00% 0.00% 
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Suzhou(ah) 
0.00% 0.00% 0.00% 0.05% 0.00% 0.00% 
Tai'an 0.00% 0.00% 0.00% 0.87% 0.00% 0.00% 
Taiyuan 0.00% 0.00% 2.19% 0.00% 0.00% 0.00% 
Taizhou 0.87% 0.00% 0.00% 0.00% 0.00% 0.00% 
Taizhou(zj) 
0.00% 5.53% 0.00% 0.00% 0.00% 0.00% 
Tonglin 0.48% 0.00% 0.00% 0.00% 0.00% 0.00% 
Wenzhou 0.00% 5.60% 0.00% 0.00% 0.00% 0.00% 
Wuhan 0.00% 5.60% 0.00% 0.00% 0.00% 0.00% 
Wuhu 0.28% 0.00% 0.00% 0.00% 0.00% 0.00% 
Wulanchabu 
0.00% 0.00% 0.02% 0.00% 0.00% 0.00% 
Wuzhou 0.00% 0.00% 0.00% 0.00% 0.00% 0.32% 
Xiamen 0.00% 0.00% 0.00% 0.00% 7.21% 0.00% 
Xiangfan 0.07% 0.00% 0.00% 0.00% 0.00% 0.00% 
Xiaogan 0.00% 0.13% 0.00% 0.00% 0.00% 0.00% 
Xingtai 0.00% 0.00% 0.40% 0.00% 0.00% 0.00% 
Xingyang 0.04% 0.00% 0.00% 0.00% 0.00% 0.00% 
Xinxiang 0.00% 0.00% 0.00% 0.73% 0.00% 0.00% 
Xinyu 0.00% 0.00% 0.00% 0.00% 0.00% 2.61% 
Xuancheng 
0.08% 0.00% 0.00% 0.00% 0.00% 0.00% 
Xuchang 0.00% 0.00% 0.00% 0.51% 0.00% 0.00% 
Xuzhou 0.00% 0.00% 0.00% 1.99% 0.00% 0.00% 
Yancheng 
0.38% 0.00% 0.00% 0.00% 0.00% 0.00% 
Yangjiang 
0.00% 0.00% 0.00% 0.00% 0.21% 0.00% 
Yangquan 
0.00% 0.00% 0.81% 0.00% 0.00% 0.00% 
Yichang 0.00% 0.55% 0.00% 0.00% 0.00% 0.00% 
Yichun 0.00% 0.14% 0.00% 0.00% 0.00% 0.00% 
Yintan 0.00% 0.88% 0.00% 0.00% 0.00% 0.00% 
Yongzhou 
0.00% 0.00% 0.00% 0.00% 0.03% 0.00% 
Yulin 0.00% 0.00% 0.00% 0.00% 0.00% 0.28% 
Yunfu 0.00% 0.00% 0.00% 0.00% 0.00% 0.72% 
Zaozhuang 
0.00% 0.00% 0.00% 0.39% 0.00% 0.00% 
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Zhangjiakou 
0.00% 0.00% 0.19% 0.00% 0.00% 0.00% 
Zhangzhou 
0.00% 0.00% 0.00% 0.00% 0.00% 3.01% 
Zhanjiang 
0.00% 0.00% 0.00% 0.00% 0.55% 0.00% 
Zhaoqing 0.00% 0.00% 0.00% 0.00% 0.00% 2.29% 
Zhengzhou 
0.00% 0.00% 0.00% 2.47% 0.00% 0.00% 
Zhoukou 0.06% 0.00% 0.00% 0.00% 0.00% 0.00% 
Zhumadian 
0.02% 0.00% 0.00% 0.00% 0.00% 0.00% 
Zhuzhou 0.00% 0.00% 0.00% 0.00% 0.00% 0.72% 
Zibo 0.00% 0.00% 0.00% 3.28% 0.00% 0.00% 
Changzhou 
2.43% 0.00% 0.00% 0.00% 0.00% 0.00% 
Beijing 0.00% 0.00% 63.42% 0.00% 0.00% 0.00% 
Dongguan 
0.00% 0.00% 0.00% 0.00% 18.73% 0.00% 
Foshan 0.00% 0.00% 0.00% 0.00% 0.00% 26.35% 
Guangzhou 
0.00% 0.00% 0.00% 0.00% 0.00% 51.16% 
Hangzhou 
0.00% 19.25% 0.00% 0.00% 0.00% 0.00% 
Huizhou 0.00% 0.00% 0.00% 0.00% 4.91% 0.00% 
Jiaxing 0.00% 7.94% 0.00% 0.00% 0.00% 0.00% 
Jinan 0.00% 0.00% 0.00% 4.63% 0.00% 0.00% 
Langfang 0.00% 0.00% 0.83% 0.00% 0.00% 0.00% 
Nanjing 5.59% 0.00% 0.00% 0.00% 0.00% 0.00% 
Ningbo 0.00% 27.17% 0.00% 0.00% 0.00% 0.00% 
Qingdao 0.00% 0.00% 0.00% 30.92% 0.00% 0.00% 
Shanghai 44.39% 0.00% 0.00% 0.00% 0.00% 0.00% 
Shaoxing 0.00% 9.54% 0.00% 0.00% 0.00% 0.00% 
Shenzhen 0.00% 0.00% 0.00% 0.00% 49.55% 0.00% 
Suzhou 31.49% 0.00% 0.00% 0.00% 0.00% 0.00% 
Tangshan 0.00% 0.00% 2.12% 0.00% 0.00% 0.00% 
Tianjin 0.00% 0.00% 18.80% 0.00% 0.00% 0.00% 
Weifang 0.00% 0.00% 0.00% 4.83% 0.00% 0.00% 
Weihai 0.00% 0.00% 0.00% 6.80% 0.00% 0.00% 
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Yangzhou 
0.85% 0.00% 0.00% 0.00% 0.00% 0.00% 
Yantai 0.00% 0.00% 0.00% 20.19% 0.00% 0.00% 
Zhongshan 
0.00% 0.00% 0.00% 0.00% 4.28% 0.00% 
Zhuhai 0.00% 0.00% 0.00% 0.00% 7.73% 0.00% 
Wuxi 7.71% 0.00% 0.00% 0.00% 0.00% 0.00% 
Zhenjiang 
1.03% 0.00% 0.00% 0.00% 0.00% 0.00% 
 
Table A-36 Gravity model (highway, ports pairs-Shanghai and Ningbo, time and 
GDP inputs only) 
Shanghai Ningbo City name 
percent distri percent distri 
Shanghai 42.63% 14.24% 
Anqing 0.04% 0.06% 
Anyang 0.18% 0.26% 
Bangbu 0.03% 0.04% 
Binzhou 0.32% 0.49% 
Bozhou 0.01% 0.01% 
Changzhou 1.54% 1.58% 
Chaohu 0.03% 0.05% 
Chizhou 0.01% 0.01% 
Chuzhou 0.06% 0.07% 
Dezhou 0.11% 0.17% 
Dongying 0.28% 0.46% 
Ezhou 0.01% 0.02% 
Futian 0.12% 0.28% 
Fuyang 0.01% 0.02% 
Fuzhou 1.01% 2.34% 
Hangzhou 2.21% 6.36% 
Hebi 0.01% 0.02% 
Hefei 0.60% 0.77% 
Heze 0.07% 0.11% 
Huai'an 0.13% 0.18% 
Huaibei 0.01% 0.01% 
Huainan 0.01% 0.01% 
Huanggang 0.03% 0.06% 
Huangshan 0.01% 0.02% 
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Huangshi 0.09% 0.16% 
Huzhou 0.40% 0.60% 
Jiaozuo 0.10% 0.16% 
Jiaxing 1.21% 2.32% 
Jinan 0.57% 0.86% 
Jingdezhen 0.02% 0.03% 
Jingzhou 0.05% 0.09% 
Jinhua 0.35% 1.36% 
Jining 0.23% 0.35% 
Jiujiang 0.03% 0.06% 
Jiyuan 0.09% 0.17% 
Kaifeng 0.01% 0.02% 
Laiwu 0.20% 0.30% 
Lianyungang 0.36% 0.43% 
Liaocheng 0.20% 0.31% 
Linyi 0.29% 0.42% 
Lishui 0.06% 0.17% 
Liu'an 0.03% 0.03% 
Luohe 0.01% 0.02% 
Luoyang 0.14% 0.20% 
Ma'anshan 0.23% 0.36% 
Nanchang 0.20% 0.40% 
Nanjing 3.37% 3.84% 
Nanping 0.04% 0.09% 
Nantong 1.57% 1.39% 
Nanyang 0.01% 0.01% 
Ningbo 0.89% 11.27% 
Ningde 0.04% 0.10% 
Pingdingshang 0.05% 0.07% 
Pingxiang 0.02% 0.03% 
Puyang 0.03% 0.06% 
Quanzhou 0.47% 1.06% 
Quzhou 0.07% 0.17% 
Rizhao 0.72% 0.93% 
Sanmenxia 0.01% 0.02% 
Sanming 0.05% 0.10% 
Shangqiu 0.06% 0.09% 
Shangrao 0.03% 0.07% 
Shaoxing 0.51% 3.76% 
Suizhou 0.02% 0.04% 
Suqian 0.03% 0.05% 
Suzhou 23.09% 17.42% 
Suzhou(ah) 0.01% 0.01% 
Tai'an 0.11% 0.16% 
Taizhou 0.56% 0.56% 
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Taizhou(zj) 0.46% 2.01% 
Tonglin 0.23% 0.39% 
Weifang 0.62% 0.87% 
Wenzhou 0.60% 1.90% 
Wuhan 0.86% 1.63% 
Wuhu 0.14% 0.23% 
Wuxi 5.12% 4.81% 
Xiamen 2.42% 5.36% 
Xiangfan 0.04% 0.06% 
Xiaogan 0.02% 0.04% 
Xingyang 0.02% 0.03% 
Xinxiang 0.09% 0.14% 
Xinyu 0.26% 0.49% 
Xuancheng 0.04% 0.06% 
Xuchang 0.06% 0.09% 
Xuzhou 0.25% 0.37% 
Yancheng 0.24% 0.26% 
Yangzhou 0.50% 0.60% 
Yichang 0.09% 0.16% 
Yichun 0.02% 0.04% 
Yintan 0.13% 0.26% 
Zaozhuang 0.06% 0.06% 
Zhangzhou 0.27% 0.59% 
Zhengzhou 0.30% 0.46% 
Zhenjiang 0.64% 0.68% 
Zhoukou 0.03% 0.04% 
Zhumadian 0.01% 0.02% 
Zibo 0.40% 0.61% 
 
Table A-37 Gravity model (highway, ports pairs-Tianjin and Qingdao, time and GDP 
inputs only) 
Tianjin Qingdao City name 
percent distri percent distri 
Anqing 0.12% 0.17% 
Anyang 0.53% 0.80% 
Bangbu 0.09% 0.13% 
Baoding 0.51% 1.40% 
Baotou 0.54% 0.75% 
Beijing 25.08% 82.35% 
Binzhou 0.72% 1.41% 
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Bozhou 0.02% 0.04% 
Cangzhou 0.20% 0.58% 
Changzhi 0.06% 0.10% 
Chengde 0.06% 0.13% 
Chizhou 0.03% 0.04% 
Chuzhou 0.17% 0.23% 
Datong 0.03% 0.07% 
Dezhou 0.31% 0.49% 
Dongying 0.95% 1.33% 
Eerduosi 0.19% 0.27% 
Fuyang 0.04% 0.06% 
Huai'an 0.41% 0.57% 
Handan 0.60% 0.95% 
Heze 0.20% 0.32% 
Hebi 0.04% 0.05% 
Hefei 1.56% 2.45% 
Hohhot 0.22% 0.29% 
Huaibei 0.03% 0.04% 
Huludao 0.18% 0.31% 
Huzhou 0.21% 0.27% 
Jiaozuo 0.32% 0.47% 
Jinan 1.82% 2.58% 
Jingcheng 0.05% 0.07% 
Jingzhong 0.14% 0.23% 
Jining 0.77% 1.06% 
Jinzhou(LN) 0.19% 0.38% 
Kaifeng 0.04% 0.06% 
Laiwu 0.62% 0.89% 
Langfang 0.24% 1.07% 
Lianyungang 1.22% 1.46% 
Liaoyang 0.32% 0.41% 
Linfen 0.12% 0.18% 
Lingyi 1.15% 1.32% 
Luohe 0.04% 0.06% 
Luoyang 0.42% 0.61% 
Lvliang 0.37% 0.60% 
Ma'anshan 0.81% 1.08% 
Nantong 4.25% 5.43% 
Nanyang 0.02% 0.03% 
Pingdingshan 0.16% 0.23% 
Puyang 0.11% 0.16% 
Qingdao 17.44% 17.99% 
Qinghuangdao 0.66% 1.54% 
Qinzhou(SX) 0.03% 0.05% 
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Rizhao 2.70% 3.07% 
Shangqiu 0.20% 0.28% 
Shijiazhuang 1.24% 2.20% 
Suzhou(SX) 0.01% 0.02% 
Suqian 0.12% 0.15% 
Suzhou(ah) 0.02% 0.03% 
Tai'an 0.36% 0.49% 
Taiyuan 1.82% 2.98% 
Taizhou 1.55% 2.06% 
Tangshan 0.68% 2.74% 
Tianjin 2.68% 23.75% 
Tonglin 0.86% 1.13% 
Weifang 2.50% 2.78% 
Weihai 3.50% 3.91% 
Wuhu 0.51% 0.66% 
Wulanchabu 0.02% 0.03% 
Xingtai 0.36% 0.55% 
Xingyang 0.06% 0.09% 
Xinxiang 0.28% 0.40% 
Xuancheng 0.14% 0.18% 
Xuchang 0.20% 0.29% 
Xuzhou 0.84% 1.12% 
Yancheng 0.73% 0.91% 
Yangquan 0.65% 1.09% 
Yantai 10.81% 11.67% 
Zaozhuang 0.16% 0.22% 
Zhangjiakou 0.11% 0.25% 
Zhenzhou 1.02% 1.39% 
Zhoukou 0.09% 0.13% 
Zhumadian 0.03% 0.05% 
Zibo 1.31% 1.83% 
 
Table A-38 Gravity model (highway, ports pairs-Shenzhen and Guangzhou, time and 
GDP inputs only) 
Shenzhen Guangzhou City name 
percent distri percent distri 
Shenzhen 17.73% 56.86% 
Zhuhai 6.00% 5.89% 
Zhongshan 3.22% 3.35% 
Heizhou 4.84% 2.79% 
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Dongguan 15.55% 13.33% 
Guangzhou 18.76% 2.69% 
Foshan 8.34% 2.60% 
Jiangmen 1.98% 1.38% 
Shanmei 0.33% 0.17% 
Heyuan 0.42% 0.10% 
Zhaoqing 0.79% 0.17% 
Qingyuan 0.60% 0.17% 
Meizhou 0.13% 0.07% 
Jieyang 0.42% 0.22% 
Yangjiang 0.20% 0.12% 
Yunfu 0.22% 0.08% 
Shaoguan 0.27% 0.09% 
Shantou 1.07% 0.55% 
Chaozhou 0.38% 0.19% 
Maoming 0.12% 0.07% 
Wuzhou 0.10% 0.04% 
Yulin 0.08% 0.03% 
Zhanjiang 0.55% 0.31% 
Hezhou 0.02% 0.01% 
Zhangzhou 0.86% 0.39% 
Ganzhou 0.23% 0.10% 
Chenzhou 0.11% 0.04% 
Guigang 0.03% 0.01% 
Beihai 0.12% 0.06% 
Xiamen 7.48% 3.74% 
Qingzhou 0.21% 0.11% 
Guilin 0.19% 0.08% 
Longyan 0.12% 0.06% 
Ji'an 0.05% 0.03% 
Hengyang 0.19% 0.08% 
Fangchenggang 0.37% 0.20% 
Quanzhou 1.48% 0.74% 
Nanning 0.33% 0.15% 
Zhuzhou 0.21% 0.09% 
Futian 0.39% 0.19% 
Pinxiang 0.05% 0.02% 
Xinyu 0.73% 0.35% 
Yichun 0.06% 0.03% 
Chongzuo 0.29% 0.12% 
Sanming 0.15% 0.07% 
Yongzhou 0.03% 0.01% 
Fuzhou 3.22% 1.60% 
Changsha 0.92% 0.42% 
Laibin 0.09% 0.05% 
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Table A-39 Gravity model (highway, ports pairs-Shanghai and Ningbo, time, GDP 
and port capacity) 
Shanghai Ningbo City name 
distri distri 
Shanghai 4400549  1208477  
Anqing 4105  5635  
Anyang 20647  24881  
Bangbu 3465  3682  
Binzhou 36542  46022  
Bozhou 955  1054  
Changzhou 171768  145097  
Chaohu 3460  4730  
Chizhou 837  1147  
Chuzhou 6355  6339  
Dezhou 12493  15726  
Dongying 31931  43367  
Ezhou 1252  1962  
Futian 14488  27632  
Fuyang 1559  1771  
Fuzhou 119093  227400  
Hangzhou 265605  628398  
Hebi 1344  1629  
Hefei 68182  71276  
Heze 7624  10552  
Huai'an 14917  17284  
Huaibei 969  1013  
Huainan 1164  1297  
Huanggang 3928  6233  
Huangshan 1168  2129  
Huangshi 10061  15802  
Huzhou 45660  56141  
Jiaozuo 11330  15677  
Jiaxing 141529  222737  
Jinan 65001  81318  
Jingdezhen 1992  3358  
Jingzhou 5554  8446  
Jinhua 42394  136816  
Jining 26791  32732  
Jiujiang 3351  5462  
Jiyuan 10980  15905  
Kaifeng 1475  1854  
Laiwu 22437  27916  
 288 
Lianyungang 40225  40231  
Liaocheng 23302  29708  
Linyi 32869  39758  
Lishui 7187  16360  
Liu'an 2896  3138  
Luohe 1652  1948  
Luoyang 15524  18912  
Ma'anshan 26734  34306  
Nanchang 23895  38595  
Nanjing 378315  354322  
Nanping 5158  9088  
Nantong 172869  125672  
Nanyang 884  1063  
Ningbo 113523  1187067  
Ningde 4427  9647  
Pingdingshang 5811  6935  
Pingxiang 1815  2807  
Puyang 3943  5456  
Quanzhou 55536  103284  
Quzhou 8371  16127  
Rizhao 81452  86541  
Sanmenxia 1118  1443  
Sanming 6195  9506  
Shangqiu 7130  8852  
Shangrao 3792  6559  
Shaoxing 63862  389414  
Suizhou 2542  3881  
Suqian 3969  4684  
Suzhou 2510821  1557902  
Suzhou(ah) 725  843  
Tai'an 12296  15173  
Taizhou 62486  51479  
Taizhou(zj) 56425  203461  
Tonglin 26801  36685  
Weifang 71172  81068  
Wenzhou 72403  188614  
Wuhan 100514  156124  
Wuhu 15730  21501  
Wuxi 565960  436970  
Xiamen 285403  520004  
Xiangfan 4323  5217  
Xiaogan 2379  3524  
Xingyang 2274  2599  
Xinxiang 10104  12845  
Xinyu 29915  46880  
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Xuancheng 4338  5913  
Xuchang 7402  8814  
Xuzhou 28476  34411  
Yancheng 26655  23646  
Yangzhou 56466  55242  
Yichang 10033  15115  
Yichun 2569  4072  
Yintan 15172  25197  
Zaozhuang 6272  5793  
Zhangzhou 32139  56912  
Zhengzhou 34462  43777  
Zhenjiang 71609  62746  
Zhoukou 3436  3990  
Zhumadian 1217  1424  





Table A-40 Gravity model (highway, ports pairs-Tianjin and Qingdao, time, GDP and 
port capacity) 
Tianjin Qingdao City name 
distri distri 
Anqing 5157  6529  
Anyang 27535  26980  
Bangbu 3678  4986  
Baoding 75911  21263  
Baotou 22583  28758  
Beijing 4725624  1015843  
Binzhou 64325  32876  
Bozhou 1131  1292  
Cangzhou 31957  8468  
Changzhi 3875  3014  
Chengde 6402  2797  
Chizhou 966  1423  
Chuzhou 6140  9325  
Datong 3561  1501  
Dezhou 18471  15118  
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Dongying 40589  49705  
Eerduosi 8105  10096  
Fuyang 2001  1996  
Huai'an 17166  21686  
Handan 35127  29820  
Heze 11778  9796  
Hebi 1724  1843  
Hefei 89744  77534  
Hohhot 7986  11834  
Huaibei 1002  1405  
Huludao 12521  8431  
Huzhou 6514  11664  
Jiaozuo 15594  16662  
Jinan 81143  94591  
Jingcheng 2123  2413  
Jingzhong 8987  6727  
Jining 30972  40790  
Jinzhou(LN) 17215  8755  
Kaifeng 1799  2204  
Laiwu 28149  32314  
Langfang 65348  9522  
Lianyungang 28627  70452  
Liaoyang 9481  18214  
Linfen 5782  6437  
Lingyi 20367  69045  
Luohe 2073  2253  
Luoyang 19986  21319  
Lvliang 22996  17994  
Ma'anshan 29950  43703  
Nanyang 1037  1310  
Pingdingshan 6851  8507  
Puyang 5629  5575  
Qingdao 75027  1148399  
Qinghuangdao 77988  28654  
Qinzhou(SX) 1917  1513  
Rizhao 44698  163315  
Shangqiu 9079  10099  
Shijiazhuang 92450  58258  
Suzhou(SX) 862  444  
Suqian 3899  6609  
Suzhou(ah) 787  1110  
Tai'an 13899  19248  
Taiyuan 114774  88629  
Taizhou 56116  83556  
Tangshan 164740  26882  
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Tianjin 1583750  99053  
Tonglin 29733  46844  
Weifang 34658  154001  
Weihai 51439  214098  
Wuhu 16900  28066  
Wulanchabu 1423  701  
Xingtai 18886  18384  
Xingyang 2779  3084  
Xinxiang 12980  14541  
Xuancheng 4844  7518  
Xuchang 8970  10542  
Xuzhou 30883  45156  
Yancheng 21207  40653  
Yangquan 43479  31244  
Yantai 110540  681841  
Zaozhuang 6439  8237  
Zhangjiakou 12857  4664  
Zhenzhou 39796  54495  
Zhoukou 4197  4737  
Zhumadian 1515  1658  
Zibo 55810  68996  
 
Table A-41 Gravity model (highway, ports pairs-Shenzhen and Guangzhou, time, 




Shenzhen 3385140  131171  
Zhuhai 487632  61660  
Zhongshan 271399  32468  
Heizhou 287143  62009  
Dongguan 1162125  168452  
Guangzhou 516920  448546  
Foshan 354722  141409  
Jiangmen 130814  23401  
Shanmei 18577  4386  
Heyuan 15166  8016  
Zhaoqing 27136  16067  
Qingyuan 24302  10590  
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Meizhou 7162  1785  
Jieyang 23283  5622  
Yangjiang 12174  2462  
Yunfu 9948  3624  
Shaoguan 12163  4322  
Shantou 59479  14464  
Chaozhou 21046  5148  
Maoming 7149  1537  
Wuzhou 4473  1513  
Yulin 3955  1242  
Zhanjiang 31976  7102  
Hezhou 945  301  
Zhangzhou 44413  12299  
Ganzhou 11659  3356  
Chenzhou 4967  1674  
Guigang 1475  450  
Beihai 6801  1543  
Xiamen 410399  101950  
Qingzhou 12127  2805  
Guilin 9091  2791  
Longyan 6251  1646  
Ji'an 2973  749  
Hengyang 9811  2801  
Fangchenggang 21025  4889  
Quanzhou 80831  20135  
Nanning 17336  4631  
Zhuzhou 10390  3089  
Futian 21410  5346  
Pinxiang 2283  674  
Xinyu 39053  10042  
Yichun 3388  856  
Chongzuo 14565  4214  
Sanming 7958  2087  
Yongzhou 1538  384  
Fuzhou 176030  44063  
Changsha 47664  13024  
Laibin 4933  1204  


























Anqing 0.01% 0.01% 0.04% 0.10% 0.00% 0.00% 
Anyang 0.01% 0.02% 0.24% 0.45% 0.00% 0.00% 
Bangbu 0.00% 0.01% 0.03% 0.07% 0.00% 0.00% 
Baoding 0.00% 0.00% 0.86% 0.47% 0.00% 0.00% 
Baotou 0.00% 0.00% 0.32% 0.36% 0.00% 0.00% 
Beihai 0.00% 0.00% 0.00% 0.00% 0.06% 0.12% 
Binzhou 0.01% 0.02% 0.64% 0.64% 0.00% 0.00% 
Bozhou 0.00% 0.00% 0.01% 0.02% 0.00% 0.00% 
Cangzhou 0.00% 0.00% 0.36% 0.19% 0.00% 0.00% 
Changsha 0.00% 0.00% 0.00% 0.00% 0.41% 0.93% 
Changzhi 0.00% 0.00% 0.04% 0.06% 0.00% 0.00% 
Chaohu 0.03% 0.07% 0.00% 0.00% 0.00% 0.00% 
Chaozhou 0.00% 0.00% 0.00% 0.00% 0.19% 0.39% 
Chengde 0.00% 0.00% 0.07% 0.06% 0.00% 0.00% 
Chenzhou 0.00% 0.00% 0.00% 0.00% 0.04% 0.11% 
Chizhou 0.00% 0.00% 0.01% 0.02% 0.00% 0.00% 
Chongzuo 0.00% 0.00% 0.00% 0.00% 0.12% 0.29% 
Chuzhou 0.01% 0.01% 0.04% 0.13% 0.00% 0.00% 
Datong 0.00% 0.00% 0.04% 0.03% 0.00% 0.00% 
Dezhou 0.00% 0.01% 0.17% 0.27% 0.00% 0.00% 
Dongying 0.01% 0.02% 0.34% 0.82% 0.00% 0.00% 
Eerduosi 0.00% 0.00% 0.11% 0.13% 0.00% 0.00% 
Ezhou 0.01% 0.03% 0.00% 0.00% 0.00% 0.00% 
Fangchenggang 0.00% 0.00% 0.00% 0.00% 0.19% 0.38% 
Futian 0.03% 0.08% 0.00% 0.00% 0.15% 0.32% 
Fuyang 0.00% 0.00% 0.02% 0.03% 0.00% 0.00% 
Fuzhou 0.31% 0.82% 0.00% 0.00% 1.16% 2.43% 
Ganzhou 0.00% 0.00% 0.00% 0.00% 0.10% 0.23% 
Guigang 0.00% 0.00% 0.00% 0.00% 0.01% 0.03% 
Guilin 0.00% 0.00% 0.00% 0.00% 0.07% 0.19% 
Handan 0.00% 0.00% 0.33% 0.54% 0.00% 0.00% 
Hebi 0.00% 0.00% 0.01% 0.03% 0.00% 0.00% 
Hefei 0.06% 0.09% 0.37% 1.67% 0.00% 0.00% 
Hengyang 0.00% 0.00% 0.00% 0.00% 0.08% 0.20% 
Heyuan 0.00% 0.00% 0.00% 0.00% 0.09% 0.42% 
Heze 0.01% 0.01% 0.10% 0.17% 0.00% 0.00% 
Hezhou 0.00% 0.00% 0.00% 0.00% 0.01% 0.02% 
Hohhot 0.00% 0.00% 0.13% 0.14% 0.00% 0.00% 
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Huai'an 0.02% 0.03% 0.13% 0.33% 0.00% 0.00% 
Huaibei 0.00% 0.00% 0.01% 0.02% 0.00% 0.00% 
Huainan 0.01% 0.02% 0.00% 0.00% 0.00% 0.00% 
Huanggang 0.04% 0.09% 0.00% 0.00% 0.00% 0.00% 
Huangshan 0.01% 0.03% 0.00% 0.00% 0.00% 0.00% 
Huangshi 0.10% 0.22% 0.00% 0.00% 0.00% 0.00% 
Huludao 0.00% 0.00% 0.12% 0.16% 0.00% 0.00% 
Huzhou 0.11% 0.18% 0.28% 0.99% 0.00% 0.00% 
Ji'an 0.00% 0.00% 0.00% 0.00% 0.03% 0.06% 
Jiangmen 0.00% 0.00% 0.00% 0.00% 1.36% 2.04% 
Jiaozuo 0.01% 0.02% 0.13% 0.27% 0.00% 0.00% 
Jieyang 0.00% 0.00% 0.00% 0.00% 0.21% 0.43% 
Jingcheng 0.00% 0.00% 0.02% 0.04% 0.00% 0.00% 
Jingdezhen 0.02% 0.05% 0.00% 0.00% 0.00% 0.00% 
Jingzhong 0.00% 0.00% 0.09% 0.12% 0.00% 0.00% 
Jingzhou 0.06% 0.12% 0.00% 0.00% 0.00% 0.00% 
Jinhua 0.39% 1.77% 0.00% 0.00% 0.00% 0.00% 
Jining 0.01% 0.02% 0.25% 0.65% 0.00% 0.00% 
Jinzhou(LN) 0.00% 0.00% 0.18% 0.18% 0.00% 0.00% 
Jiujiang 0.03% 0.08% 0.00% 0.00% 0.00% 0.00% 
Jiyuan 0.11% 0.22% 0.00% 0.00% 0.00% 0.00% 
Kaifeng 0.00% 0.00% 0.01% 0.03% 0.00% 0.00% 
Laibin 0.00% 0.00% 0.00% 0.00% 0.04% 0.09% 
Laiwu 0.00% 0.00% 0.25% 0.55% 0.00% 0.00% 
Lianyungang 0.02% 0.03% 0.21% 1.01% 0.00% 0.00% 
Liaocheng 0.01% 0.02% 0.27% 0.54% 0.00% 0.00% 
Linfen 0.00% 0.00% 0.05% 0.11% 0.00% 0.00% 
Linyi 0.01% 0.01% 0.15% 0.98% 0.00% 0.00% 
Lishui 0.01% 0.03% 0.00% 0.00% 0.00% 0.00% 
Liu'an 0.03% 0.05% 0.00% 0.00% 0.00% 0.00% 
Longyan 0.00% 0.00% 0.00% 0.00% 0.05% 0.12% 
Luohe 0.00% 0.00% 0.02% 0.04% 0.00% 0.00% 
Luoyang 0.01% 0.02% 0.16% 0.34% 0.00% 0.00% 
Lvliang 0.00% 0.00% 0.22% 0.33% 0.00% 0.00% 
Ma'anshan 0.27% 0.49% 0.00% 0.00% 0.00% 0.00% 
Maoming 0.00% 0.00% 0.00% 0.00% 0.07% 0.12% 
Meizhou 0.00% 0.00% 0.00% 0.00% 0.06% 0.13% 
Nanchang 0.24% 0.53% 0.00% 0.00% 0.00% 0.00% 
Nanning 0.00% 0.00% 0.00% 0.00% 0.15% 0.33% 
Nanping 0.05% 0.12% 0.00% 0.00% 0.00% 0.00% 
Nantong 0.37% 0.38% 0.88% 3.05% 0.00% 0.00% 
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Nanyang 0.00% 0.00% 0.01% 0.02% 0.00% 0.00% 
Ningde 0.04% 0.13% 0.00% 0.00% 0.00% 0.00% 
Pingdingshang 0.00% 0.01% 0.05% 0.13% 0.00% 0.00% 
Pingxiang 0.00% 0.01% 0.00% 0.00% 0.02% 0.04% 
Puyang 0.00% 0.01% 0.05% 0.09% 0.00% 0.00% 
Qinghuangdao 0.00% 0.00% 0.84% 0.61% 0.00% 0.00% 
Qingyuan 0.00% 0.00% 0.00% 0.00% 0.17% 0.60% 
Qingzhou 0.00% 0.00% 0.00% 0.00% 0.11% 0.22% 
Qinzhou(SX) 0.00% 0.00% 0.02% 0.03% 0.00% 0.00% 
Quanzhou 0.09% 0.24% 0.00% 0.00% 0.60% 1.25% 
Quzhou 0.08% 0.22% 0.00% 0.00% 0.00% 0.00% 
Rizhao 0.02% 0.03% 0.32% 2.29% 0.00% 0.00% 
Sanmenxia 0.01% 0.02% 0.00% 0.00% 0.00% 0.00% 
Sanming 0.01% 0.03% 0.00% 0.00% 0.05% 0.12% 
Shangqiu 0.01% 0.01% 0.07% 0.16% 0.00% 0.00% 
Shangrao 0.04% 0.09% 0.00% 0.00% 0.00% 0.00% 
Shantou 0.00% 0.00% 0.00% 0.00% 0.54% 1.09% 
Shanwei 0.00% 0.00% 0.00% 0.00% 0.17% 0.34% 
Shaoguan 0.00% 0.00% 0.00% 0.00% 0.09% 0.27% 
Shijiazhuang 0.00% 0.00% 0.91% 1.12% 0.00% 0.00% 
Shuozhou(SX) 0.00% 0.00% 0.01% 0.01% 0.00% 0.00% 
Suizhou 0.03% 0.05% 0.00% 0.00% 0.00% 0.00% 
Suqian 0.00% 0.00% 0.03% 0.10% 0.00% 0.00% 
Suzhou(ah) 0.00% 0.00% 0.01% 0.02% 0.00% 0.00% 
Tai'an 0.01% 0.01% 0.11% 0.31% 0.00% 0.00% 
Taiyuan 0.00% 0.00% 1.08% 1.64% 0.00% 0.00% 
Taizhou 0.12% 0.14% 0.39% 1.14% 0.00% 0.00% 
Taizhou(zj) 0.52% 2.62% 0.00% 0.00% 0.00% 0.00% 
Tonglin 0.04% 0.08% 0.21% 0.65% 0.00% 0.00% 
Wenzhou 0.68% 2.49% 0.00% 0.00% 0.00% 0.00% 
Wuhan 1.00% 2.17% 0.00% 0.00% 0.00% 0.00% 
Wuhu 0.03% 0.05% 0.12% 0.38% 0.00% 0.00% 
Wulanchabu 0.00% 0.00% 0.01% 0.01% 0.00% 0.00% 
Wuzhou 0.00% 0.00% 0.00% 0.00% 0.03% 0.10% 
Xiamen 0.41% 1.05% 0.00% 0.00% 3.14% 6.52% 
Xiangfan 0.04% 0.07% 0.00% 0.00% 0.00% 0.00% 
Xiaogan 0.02% 0.05% 0.00% 0.00% 0.00% 0.00% 
Xingtai 0.00% 0.00% 0.17% 0.32% 0.00% 0.00% 
Xingyang 0.00% 0.00% 0.02% 0.05% 0.00% 0.00% 
Xinxiang 0.01% 0.01% 0.11% 0.24% 0.00% 0.00% 
Xinyu 0.06% 0.13% 0.00% 0.00% 0.28% 0.59% 
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Xuancheng 0.01% 0.02% 0.03% 0.10% 0.00% 0.00% 
Xuchang 0.01% 0.01% 0.07% 0.17% 0.00% 0.00% 
Xuzhou 0.02% 0.03% 0.24% 0.69% 0.00% 0.00% 
Yancheng 0.03% 0.04% 0.15% 0.58% 0.00% 0.00% 
Yangjiang 0.00% 0.00% 0.00% 0.00% 0.12% 0.20% 
Yangquan 0.00% 0.00% 0.42% 0.58% 0.00% 0.00% 
Yichang 0.10% 0.21% 0.00% 0.00% 0.00% 0.00% 
Yichun 0.01% 0.01% 0.00% 0.00% 0.02% 0.05% 
Yintan 0.15% 0.35% 0.00% 0.00% 0.00% 0.00% 
Yongzhou 0.00% 0.00% 0.00% 0.00% 0.01% 0.03% 
Yulin 0.00% 0.00% 0.00% 0.00% 0.03% 0.08% 
Yunfu 0.00% 0.00% 0.00% 0.00% 0.07% 0.22% 
Zaozhuang 0.00% 0.00% 0.05% 0.13% 0.00% 0.00% 
Zhangjiakou 0.00% 0.00% 0.14% 0.10% 0.00% 0.00% 
Zhangzhou 0.04% 0.09% 0.00% 0.00% 0.33% 0.77% 
Zhanjiang 0.00% 0.00% 0.00% 0.00% 0.30% 0.56% 
Zhaoqing 0.00% 0.00% 0.00% 0.00% 0.16% 0.79% 
Zhengzhou 0.02% 0.04% 0.32% 0.85% 0.00% 0.00% 
Zhoukou 0.00% 0.00% 0.03% 0.07% 0.00% 0.00% 
Zhumadian 0.00% 0.00% 0.01% 0.03% 0.00% 0.00% 
Zhuzhou 0.00% 0.00% 0.00% 0.00% 0.09% 0.21% 
Zibo 0.00% 0.00% 0.48% 1.16% 0.00% 0.00% 
Changzhou 0.35% 0.41% 1.07% 3.12% 0.00% 0.00% 
Beijing 0.00% 0.00% 55.60% 23.41% 0.00% 0.00% 
Dongguan 0.00% 0.00% 0.00% 0.00% 13.26% 16.07% 
Foshan 0.00% 0.00% 0.00% 0.00% 2.52% 8.39% 
Guangzhou 0.00% 0.00% 0.00% 0.00% 2.57% 18.61% 
Hangzhou 2.53% 8.37% 0.00% 0.00% 0.00% 0.00% 
Huizhou 0.00% 0.00% 0.00% 0.00% 2.74% 4.95% 
Jiaxing 1.41% 3.09% 0.00% 0.00% 0.00% 0.00% 
Jinan 0.00% 0.00% 0.71% 1.61% 0.00% 0.00% 
Langfang 0.00% 0.00% 0.81% 0.23% 0.00% 0.00% 
Nanjing 0.55% 0.72% 2.43% 7.81% 0.00% 0.00% 
Ningbo 0.99% 14.42% 0.00% 0.00% 0.00% 0.00% 
Qingdao 0.00% 0.00% 0.50% 14.96% 0.00% 0.00% 
Shanghai 52.77% 20.23% 0.00% 0.00% 0.00% 0.00% 
Shaoxing 0.57% 4.84% 0.00% 0.00% 0.00% 0.00% 
Shenzhen 0.00% 0.00% 0.00% 0.00% 58.66% 19.00% 
Suzhou 27.76% 24.05% 0.00% 0.00% 0.00% 0.00% 
Tangshan 0.00% 0.00% 2.01% 0.64% 0.00% 0.00% 
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Tianjin 0.00% 0.00% 20.92% 2.56% 0.00% 0.00% 
Weifang 0.00% 0.00% 0.25% 2.17% 0.00% 0.00% 
Weihai 0.00% 0.00% 0.37% 3.03% 0.00% 0.00% 
Yangzhou 0.08% 0.11% 0.38% 1.18% 0.00% 0.00% 
Yantai 0.00% 0.00% 0.77% 9.33% 0.00% 0.00% 
Zhongshan 0.00% 0.00% 0.00% 0.00% 3.35% 3.35% 
Zhuhai 0.00% 0.00% 0.00% 0.00% 5.89% 6.22% 
Wuxi 6.10% 6.58% 0.00% 0.00% 0.00% 0.00% 
Zhenjiang 0.76% 0.93% 0.00% 0.00% 0.00% 0.00% 
 













port City name 
distri distri distri distri distri distri 
Anqing 738  397  4266  5340  0  0  
Anyang 1467  693  24881  24106  0  0  
Bangbu 534  222  3081  4130  0  0  
Baoding 0  0  74200  20550  0  0  
Baotou 0  0  31006  17303  0  0  
Beihai 0  0  0  0  7173  1746  
Binzhou 1305  644  60612  30630  0  0  
Bozhou 138  60  960  1084  0  0  
Cangzhou 0  0  31265  8192  0  0  
Changsha 0  0  0  0  50151  14706  
Changzhi 0  0  3705  2849  0  0  
Chaohu 4515  2419  0  0  0  0  
Chaozhou 0  0  0  0  22177  5821  
Chengde 0  0  6204  2681  0  0  
Chenzhou 0  0  0  0  5210  1884  
Chizhou 169  91  781  1138  0  0  
Chongzuo 0  0  0  0  15312  4754  
Chuzhou 1197  468  4972  7466  0  0  
Datong 0  0  3454  1439  0  0  
Dezhou 570  281  17087  13828  0  0  
Dongying 1165  620  37415  45304  0  0  
Eerduosi 0  0  10771  6361  0  0  
Ezhou 1678  1031  0  0  0  0  
Fangchenggang 0  0  0  0  22169  5532  
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Futian 16584  12397  0  0  4201  1126  
Fuyang 199  88  1730  1705  0  0  
Fuzhou 144053  107804  0  0  25641  6888  
Ganzhou 0  0  0  0  12258  3787  
Guigang 0  0  0  0  1550  507  
Guilin 0  0  0  0  9550  3146  
Handan 0  0  33510  28128  0  0  
Hebi 99  47  1551  1640  0  0  
Hefei 9384  3845  43045  99329  0  0  
Hengyang 0  0  0  0  10316  3161  
Heyuan 0  0  0  0  15788  8955  
Heze 644  349  10599  8716  0  0  
Hezhou 0  0  0  0  993  339  
Hohhot 0  0  12047  6535  0  0  
Huai'an 2225  1010  14494  18105  0  0  
Huaibei 108  44  868  1203  0  0  
Huainan 1460  638  0  0  0  0  
Huanggang 5278  3282  0  0  0  0  
Huangshan 1613  1152  0  0  0  0  
Huangshi 13490  8304  0  0  0  0  
Huludao 0  0  12014  7999  0  0  
Huzhou 15005  7231  31646  56026  0  0  
Ji'an 0  0  0  0  3132  846  
Jiangmen 0  0  0  0  138352  26560  
Jiaozuo 1039  563  13869  14653  0  0  
Jieyang 0  0  0  0  24539  6358  
Jingcheng 0  0  2010  2259  0  0  
Jingdezhen 2708  1789  0  0  0  0  
Jingzhong 0  0  8601  6366  0  0  
Jingzhou 7400  4411  0  0  0  0  
Jinhua 65230  82507  0  0  0  0  
Jining 1678  803  27950  36397  0  0  
Jinzhou(LN) 0  0  16628  8361  0  0  
Jiujiang 4526  2892  0  0  0  0  
Jiyuan 14492  8227  0  0  0  0  
Kaifeng 138  68  1590  1926  0  0  
Laibin 0  0  0  0  5198  1362  
Laiwu 0  0  26646  30245  0  0  
Lianyungang 3314  1299  25022  60886  0  0  
Liaocheng 1133  566  28655  29223  0  0  
Linfen 0  0  5478  6029  0  0  
Linyi 1314  623  18286  61297  0  0  
Lishui 1524  1359  0  0  0  0  
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Liu'an 3615  1535  0  0  0  0  
Longyan 0  0  0  0  6581  1860  
Luohe 194  90  1803  1937  0  0  
Luoyang 1597  762  17597  18560  0  0  
Lvliang 0  0  21983  17008  0  0  
Ma'anshan 34464  17333  0  0  0  0  
Maoming 0  0  0  0  7545  1741  
Meizhou 0  0  0  0  7545  2018  
Nanchang 32217  20394  0  0  0  0  
Nanning 0  0  0  0  18246  5231  
Nanping 7074  4885  0  0  0  0  
Nantong 50294  14330  96308  167690  0  0  
Nanyang 103  48  900  1123  0  0  
Ningde 6329  5405  0  0  0  0  
Pingdingshang 652  305  5964  7321  0  0  
Pingxiang 1978  1199  0  0  463  147  
Puyang 343  186  5033  4929  0  0  
Qinghuangdao 0  0  75850  27555  0  0  
Qingyuan 0  0  0  0  25385  11871  
Qingzhou 0  0  0  0  12788  3174  
Qinzhou(SX) 0  0  1832  1429  0  0  
Quanzhou 61039  44491  0  0  18383  4914  
Quzhou 11684  8822  0  0  0  0  
Rizhao 3207  1336  40066  144749  0  0  
Sanmenxia 1443  730  0  0  0  0  
Sanming 6968  4190  0  0  1380  388  
Shangqiu 734  357  7987  8784  0  0  
Shangrao 5182  3513  0  0  0  0  
Shantou 0  0  0  0  62681  16357  
Shanwei 0  0  0  0  19585  4962  
Shaoguan 0  0  0  0  12748  4862  
Shijiazhuang 0  0  88850  55360  0  0  
Shuozhou(SX) 0  0  832  424  0  0  
Suizhou 3390  2028  0  0  0  0  
Suqian 421  195  3382  5669  0  0  
Suzhou(ah) 87  40  679  947  0  0  
Tai'an 773  374  12526  17151  0  0  
Taiyuan 0  0  109753  83800  0  0  
Taizhou 15888  5130  42442  62486  0  0  
Taizhou(zj) 88526  125109  0  0  0  0  
Tonglin 5799  3111  23727  36962  0  0  
Wenzhou 107106  109355  0  0  0  0  
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Wuhan 134482  81868  0  0  0  0  
Wuhu 3629  1944  13305  21846  0  0  
Wulanchabu 0  0  1375  670  0  0  
Wuzhou 0  0  0  0  4692  1703  
Xiamen 300062  214272  0  0  107233  28587  
Xiangfan 5507  2605  0  0  0  0  
Xiaogan 3154  1831  0  0  0  0  
Xingtai 0  0  17953  17280  0  0  
Xingyang 368  165  2329  2556  0  0  
Xinxiang 868  432  11567  12813  0  0  
Xinyu 33307  20457  0  0  7280  2009  
Xuancheng 1302  696  3590  5509  0  0  
Xuchang 759  354  7877  9154  0  0  
Xuzhou 2714  1286  27123  39213  0  0  
Yancheng 4134  1437  17521  33210  0  0  
Yangjiang 0  0  0  0  12858  2791  
Yangquan 0  0  41652  29595  0  0  
Yichang 13343  7879  0  0  0  0  
Yichun 2948  1831  0  0  545  148  
Yintan 20568  13388  0  0  0  0  
Yongzhou 0  0  0  0  1620  434  
Yulin 0  0  0  0  4153  1400  
Yunfu 0  0  0  0  10422  4075  
Zaozhuang 457  166  5755  7279  0  0  
Zhangjiakou 0  0  12507  4486  0  0  
Zhangzhou 31628  21951  0  0  13717  4077  
Zhanjiang 0  0  0  0  33735  8041  
Zhaoqing 0  0  0  0  28188  17911  
Zhengzhou 2949  1468  35291  47783  0  0  
Zhoukou 405  184  3644  4067  0  0  
Zhumadian 158  72  1304  1412  0  0  
Zhuzhou 0  0  0  0  10919  3484  
Zibo 0  0  52730  64457  0  0  
Changzhou 47137  15606  115412  170568  0  0  
Beijing 0  0  4638450  985904  0  0  
Dongguan 0  0  0  0  1231637  191587  
Foshan 0  0  0  0  371089  158755  
Guangzhou 0  0  0  0  532946  496279  
Hangzhou 385787  357727  0  0  0  0  
Huizhou 0  0  0  0  303045  70230  
Jiaxing 189846  117099  0  0  0  0  
Jinan 0  0  76780  88500  0  0  
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Langfang 0  0  64461  9287  0  0  
Nanjing 459773  168769  0  0  0  0  
Ningbo 205686  842945  0  0  0  0  
Qingdao 0  0  68061  1030071  0  0  
Shanghai 4505974  484982  0  0  0  0  
Shaoxing 108684  259739  0  0  0  0  
Shenzhen 0  0  0  0  3614169  150290  
Suzhou 2847088  692358  0  0  0  0  
Tangshan 0  0  162291  26185  0  0  
Tianjin 0  0  1572825  97265  0  0  
Weifang 0  0  31854  139951  0  0  
Weihai 0  0  47327  194772  0  0  
Yangzhou 11116  4262  42487  66126  0  0  
Yantai 0  0  101120  616727  0  0  
Zhongshan 0  0  0  0  288101  36987  
Zhuhai 0  0  0  0  517411  70211  
Wuxi 664947  201214  0  0  0  0  
Zhenjiang 85998  29533  0  0  0  0  
 
 

























Nanjing(E) 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
Bangbu 1.17% 0.84% 0.40% 0.36% 0.53% 0.67% Jiangsu 
Xuzhou(N) 3.63% 2.84% 1.51% 1.37% 2.79% 3.45% 
Jinan 3.73% 3.25% 2.02% 1.84% 7.84% 9.32% 
Yanzhou 3.12% 2.60% 1.54% 1.40% 3.85% 4.69% 
Liaocheng 1.45% 1.28% 0.90% 0.82% 2.87% 3.45% 
Heze 1.04% 0.90% 0.64% 0.58% 1.36% 1.67% 
Rizhao 1.10% 0.92% 0.49% 0.45% 0.86% 2.23% 
Qingdao 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
Shandong 
Dezhou 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
Tianjin Tianjin 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
Shanghai Shanghai 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
Beijing Beijing* 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
Hefei 4.23% 2.45% 1.71% 1.54% 1.31% 1.65% 
Anqing 1.35% 1.33% 0.82% 0.73% 0.49% 0.62% Anhui 
Wuhu(E) 2.14% 0.45% 0.66% 0.59% 0.62% 0.78% 
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Chongqing Chongqing 3.48% 7.39% 4.30% 4.35% 2.52% 2.86% 
Fuzhou(E) 2.37% 2.67% 3.02% 2.69% 1.02% 1.30% 
Longyan 0.79% 1.02% 1.97% 1.69% 0.35% 0.45% 
Zhangping 1.19% 1.76% 2.55% 2.21% 0.52% 0.66% 
Nanping 0.75% 0.66% 0.97% 0.86% 0.30% 0.38% 
Fujian 
Xiamen 1.37% 0.85% 2.61% 2.29% 0.63% 0.81% 
Lanzhou(W) 0.46% 0.36% 0.40% 0.39% 0.42% 0.47% 
Jiayuguan 0.06% 0.07% 0.05% 0.05% 0.06% 0.07% Gansu 
Wuwei 0.07% 0.12% 0.06% 0.06% 0.07% 0.08% 
Guangzhou 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
Meizhou 0.40% 0.43% 1.67% 1.38% 0.20% 0.26% 
Shantou 0.70% 0.85% 2.33% 1.99% 0.37% 0.48% 
Gongguan 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
Maoming 0.68% 0.78% 3.17% 4.12% 0.40% 0.53% 
Guangdong 
Shenzhen 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
Nanning 0.77% 0.91% 2.12% 2.38% 0.46% 0.54% 
Guilin(N) 0.66% 0.79% 1.20% 1.30% 0.37% 0.43% Guangxi 
Liuzhou 0.61% 0.73% 1.27% 1.38% 0.35% 0.41% 
Guiyang(S) 0.48% 0.58% 0.71% 0.73% 0.33% 0.38% Guizhou Liupanshui 0.20% 0.24% 0.29% 0.30% 0.14% 0.16% 
Shijiazhuang 2.69% 2.51% 1.83% 1.83% 7.15% 4.96% 
Baoding 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
Handan 2.16% 1.96% 1.39% 1.39% 3.47% 2.86% 
Zhangjiakou 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
Cangzhou 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
Hebei 
Qinhunagdao(SHG) 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
Harbin 1.35% 1.38% 1.11% 1.08% 2.14% 1.73% 
Qiqihaer 0.30% 0.31% 0.25% 0.24% 0.46% 0.38% 
Mudianjiang 0.21% 0.22% 0.18% 0.17% 0.29% 0.26% Heilongjiang 
Daqing 1.03% 1.06% 0.85% 0.83% 1.62% 1.32% 
Zhengzhou(N) 3.50% 3.13% 2.38% 2.42% 3.61% 3.37% 
Anyang 1.03% 0.95% 0.74% 0.75% 1.63% 1.39% 
Xingyang 1.02% 0.91% 0.84% 0.87% 0.75% 0.77% 
Xinxiang 1.03% 0.94% 0.72% 0.73% 1.26% 1.14% 
Lohe 0.56% 0.52% 0.48% 0.49% 0.56% 0.55% 
Shangqiu 1.36% 1.16% 0.77% 0.69% 1.34% 1.65% 
Nanyang 1.42% 1.34% 1.36% 1.39% 1.34% 1.39% 
Henan 
Luoyang 2.01% 1.84% 1.43% 1.44% 2.01% 1.97% 
Wuhan(W) 5.85% 4.95% 4.52% 4.80% 2.84% 3.02% 
Yichang 0.90% 0.85% 0.79% 0.80% 0.63% 0.69% 
Jinmen 0.50% 0.46% 0.43% 0.44% 0.35% 0.38% Hubei 
Xiangfan(N) 1.07% 0.97% 0.90% 0.92% 0.74% 0.79% 
Hunan Changsha 3.34% 4.10% 5.34% 6.00% 1.83% 2.16% 
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Yueyang 1.34% 1.67% 1.60% 1.75% 0.71% 0.77% 
Zhuzhou 0.96% 1.18% 1.57% 1.79% 0.49% 0.61% 
Chenzhou 0.62% 0.75% 1.94% 2.51% 0.34% 0.42% 
Yongzhou 0.49% 0.60% 0.99% 1.13% 0.27% 0.34% 
Loudi 0.50% 0.61% 0.78% 0.87% 0.26% 0.33% 
Huaihua 0.38% 0.46% 0.56% 0.59% 0.25% 0.28% 
Hengyang 1.00% 1.22% 2.18% 2.60% 0.53% 0.66% 
Nanchang(XT) 2.48% 3.16% 2.59% 2.29% 1.09% 1.38% 
Pinxiang(QJ) 0.45% 0.55% 0.61% 0.68% 0.22% 0.28% 
Xinyu 0.53% 0.67% 0.57% 0.51% 0.25% 0.32% 
Jiujiang 0.87% 1.09% 0.92% 0.82% 0.50% 0.64% 
Ganzhou 0.85% 1.04% 2.28% 1.94% 0.43% 0.55% 
Jiangxi 
Yintan 0.45% 0.58% 0.35% 0.32% 0.15% 0.19% 
Changchun 1.33% 1.35% 1.06% 1.04% 2.36% 1.76% 
Tonghua 0.22% 0.22% 0.18% 0.18% 0.39% 0.30% Jilin 
Jilin 0.64% 0.65% 0.52% 0.51% 1.07% 0.83% 
Shenyang 2.30% 2.30% 1.76% 1.73% 5.10% 3.21% 
Dalian 1.93% 1.96% 1.56% 1.52% 3.26% 2.52% Liaoning 
Jinzhou 0.46% 0.45% 0.34% 0.33% 1.37% 0.68% 
Hohhot 0.76% 0.76% 0.61% 0.56% 1.62% 1.06% 
Baotou(E) 0.95% 0.96% 0.78% 0.71% 1.81% 1.28% 
Erlian 0.21% 0.21% 0.17% 0.16% 0.39% 0.28% Nei Mongol 
Manzhouli 0.23% 0.24% 0.20% 0.20% 0.30% 0.28% 
Ningxia Hui Yinchuan 0.23% 0.24% 0.21% 0.20% 0.33% 0.28% 
Qinghai Xining 0.21% 0.22% 0.19% 0.18% 0.19% 0.21% 
Xian(W) 1.82% 1.75% 1.42% 1.42% 1.78% 1.83% 
Xianyang 0.59% 0.57% 0.47% 0.46% 0.58% 0.60% 
Yan'an 0.48% 0.47% 0.40% 0.39% 0.48% 0.51% 
Ankang 0.20% 0.19% 0.18% 0.18% 0.14% 0.15% 
Shaanxi 
Baoji 0.50% 0.49% 0.41% 0.40% 0.48% 0.51% 
Taiyuan(N) 1.19% 1.14% 0.86% 0.85% 2.21% 1.89% 
Datong 0.38% 0.37% 0.29% 0.26% 1.11% 0.56% Shanxi 
Changzhi 0.62% 0.58% 0.46% 0.46% 0.84% 0.78% 
Chengdu(E) 2.11% 2.13% 2.35% 2.34% 1.77% 1.99% 
Dazhou 0.47% 0.45% 0.39% 0.39% 0.33% 0.37% 
Mianyang 0.42% 0.43% 0.43% 0.42% 0.36% 0.40% 
Xichang 0.24% 0.25% 0.35% 0.35% 0.20% 0.23% 
Sichuan 
Guangyuan 0.15% 0.15% 0.14% 0.14% 0.13% 0.14% 
Urumqi(W) 0.30% 0.32% 0.29% 0.28% 0.28% 0.33% 
Alashankou 0.02% 0.03% 0.02% 0.02% 0.02% 0.03% Xinjiang Uygur 
Kashi 0.06% 0.06% 0.06% 0.06% 0.05% 0.06% 
Xizang Lhasa 0.04% 0.04% 0.04% 0.04% 0.03% 0.04% 
Yunnan Kunming(E) 0.69% 0.81% 1.26% 1.28% 0.48% 0.57% 
Zhejiang Hangzhou 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
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port Province City 
distri distri distri distri distri distri 
Nanjing(E) 0.00  0.00  0.00  0.00  0.00  0.00  
Bangbu 4208.57  857.14  729.73  130.44  1150.24  869.14  Jiangsu 
Xuzhou(N) 13065.18  2901.79  2750.54  492.90  5995.62  4486.26  
Jinan 13436.39  3310.08  3693.06  663.66  16848.36  12114.57  
Yanzhou 11242.26  2650.64  2808.04  503.66  8267.09  6099.17  
Liaocheng 5229.77  1307.68  1642.16  294.61  6171.65  4481.91  
Heze 3730.90  914.88  1172.11  209.82  2923.72  2168.32  
Rizhao 3967.18  943.33  897.07  161.40  1856.77  2897.63  
Qingdao 0.00  0.00  0.00  0.00  0.00  0.00  
Shandong 
Dezhou 0.00  0.00  0.00  0.00  0.00  0.00  
Tianjin Tianjin 0.00  0.00  0.00  0.00  0.00  0.00  
Shanghai Shanghai 0.00  0.00  0.00  0.00  0.00  0.00  
Beijing Beijing* 0.00  0.00  0.00  0.00  0.00  0.00  
Hefei 15210.56  2500.58  3121.74  554.07  2814.58  2149.64  
Anqing 4866.71  1359.68  1493.06  263.78  1053.22  806.92  Anhui 
Wuhu(E) 7711.18  454.22  1198.17  213.78  1327.66  1012.70  
Chongqing Chongqing 12526.50  7540.71  7845.67  1566.35  5419.26  3720.59  
Fuzhou(E) 8542.10  2726.23  5514.29  968.82  2189.53  1692.04  
Longyan 2846.03  1037.58  3600.20  610.20  755.06  583.91  
Zhangping 4267.94  1799.72  4654.40  794.82  1109.10  857.33  
Nanping 2694.75  674.15  1773.31  309.01  645.79  498.41  
Fujian 
Xiamen 4920.77  870.42  4753.88  825.41  1353.99  1047.88  
Lanzhou(W) 1663.48  363.94  728.72  141.12  896.28  605.30  
Jiayuguan 211.69  72.48  98.73  18.92  124.70  86.42  Gansu 
Wuwei 249.23  122.20  112.16  21.62  155.48  104.57  
Guangzhou 0.00  0.00  0.00  0.00  0.00  0.00  
Meizhou 1425.23  435.25  3043.33  497.96  436.24  341.80  
Shantou 2537.87  862.68  4241.47  717.70  803.89  629.95  
Gongguan 0.00  0.00  0.00  0.00  0.00  0.00  
Maoming 2456.34  792.58  5774.59  1482.61  867.25  684.51  
Guangdong 
Shenzhen 0.00  0.00  0.00  0.00  0.00  0.00  
Nanning 2771.12  932.41  3862.88  856.01  990.92  701.85  
Guilin(N) 2363.05  804.43  2183.54  468.80  798.47  554.65  Guangxi 
Liuzhou 2192.82  742.42  2310.51  498.30  760.47  532.89  
Guiyang(S) 1743.33  587.11  1295.50  262.64  704.55  491.63  Guizhou Liupanshui 737.59  247.25  531.69  106.35  301.73  212.82  
Shijiazhuang 9694.53  2559.55  3329.77  657.31  15378.68  6453.18  Hebei 
Baoding 0.00  0.00  0.00  0.00  0.00  0.00  
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Handan 7793.41  2004.28  2527.19  501.88  7464.33  3720.95  
Zhangjiakou 0.00  0.00  0.00  0.00  0.00  0.00  
Cangzhou 0.00  0.00  0.00  0.00  0.00  0.00  
Qinhunagdao(SHG) 0.00  0.00  0.00  0.00  0.00  0.00  
Harbin 4856.83  1411.68  2025.01  388.50  4593.96  2253.76  
Qiqihaer 1087.94  317.33  458.07  87.79  991.51  499.61  
Mudianjiang 746.80  219.68  322.06  61.55  625.64  334.60  Heilongjiang 
Daqing 3719.93  1082.37  1555.57  298.34  3478.79  1720.75  
Zhengzhou(N) 12588.96  3192.05  4335.61  870.45  7771.43  4384.67  
Anyang 3704.98  969.90  1356.09  269.97  3494.28  1808.33  
Xingyang 3677.90  930.08  1531.64  313.91  1605.86  995.39  
Xinxiang 3717.80  956.13  1315.18  263.08  2714.93  1481.85  
Lohe 2025.20  527.26  874.00  177.09  1198.37  716.36  
Shangqiu 4910.50  1179.89  1395.72  249.50  2875.90  2148.52  
Nanyang 5099.81  1368.23  2481.47  500.50  2885.47  1806.88  
Henan 
Luoyang 7246.45  1877.31  2599.54  518.99  4321.08  2562.52  
Wuhan(W) 21054.55  5048.10  8252.63  1726.57  6104.50  3922.41  
Yichang 3224.24  863.89  1442.35  288.88  1363.86  898.86  
Jinmen 1786.98  471.33  783.00  157.81  750.89  488.14  Hubei 
Xiangfan(N) 3840.03  991.93  1637.21  332.68  1599.26  1021.13  
Changsha 12027.71  4177.64  9743.26  2161.65  3928.27  2804.53  
Yueyang 4839.13  1700.01  2917.51  628.46  1520.95  1004.08  
Zhuzhou 3451.51  1202.96  2858.27  643.15  1051.47  788.93  
Chenzhou 2238.05  768.02  3532.90  902.32  728.92  550.30  
Yongzhou 1778.31  610.41  1806.41  405.69  578.49  436.69  
Loudi 1803.83  623.65  1430.85  312.31  568.51  427.88  
Huaihua 1373.89  468.39  1014.58  211.50  538.34  365.93  
Hunan 
Hengyang 3588.07  1240.25  3974.92  935.92  1131.93  852.00  
Nanchang(XT) 8933.80  3220.41  4724.94  823.46  2340.10  1795.31  
Pinxiang(QJ) 1609.20  564.95  1104.53  243.32  475.70  366.03  
Xinyu 1911.07  679.55  1043.54  182.73  534.51  410.61  
Jiujiang 3145.11  1112.12  1686.55  296.35  1079.98  826.80  
Ganzhou 3062.40  1064.22  4157.10  696.83  927.67  715.13  
Jiangxi 
Yintan 1606.29  590.31  647.15  113.47  318.03  244.66  
Changchun 4782.27  1376.03  1938.96  373.13  5083.66  2288.95  
Tonghua 779.31  225.87  333.30  64.10  843.51  388.02  Jilin 
Jilin 2302.22  666.14  947.88  182.11  2290.41  1083.08  
Shenyang 8273.78  2343.09  3213.28  621.20  10960.52  4169.22  
Dalian 6932.37  2002.81  2842.31  546.31  7018.62  3276.49  Liaoning 
Jinzhou 1654.20  460.95  615.67  119.54  2938.07  881.63  
Hohhot 2727.21  775.49  1115.39  201.90  3477.10  1371.88  
Baotou(E) 3415.40  978.54  1416.30  256.58  3887.72  1669.88  
Erlian 756.23  216.94  314.59  57.00  846.47  368.21  Nei Mongol 
Manzhouli 834.13  247.89  370.50  70.57  637.14  363.13  
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Ningxia Hui Yinchuan 832.86  243.12  374.30  71.90  719.16  370.41  
Qinghai Xining 760.43  219.64  339.96  65.61  403.54  276.30  
Xian(W) 6540.68  1783.24  2593.90  510.34  3828.89  2375.11  
Xianyang 2131.30  582.16  848.41  166.82  1243.40  773.79  
Yan'an 1720.90  484.07  727.53  141.71  1035.47  666.94  
Ankang 704.54  191.05  320.21  63.82  299.52  199.50  
Shaanxi 
Baoji 1816.19  502.85  743.13  145.50  1034.13  658.50  
Taiyuan(N) 4293.21  1163.92  1565.61  307.03  4744.44  2451.23  
Datong 1356.88  378.75  527.72  95.37  2389.22  726.36  Shanxi 
Changzhi 2214.97  590.08  838.90  166.19  1813.72  1011.56  
Chengdu(E) 7583.48  2172.30  4291.44  843.34  3804.70  2581.86  
Dazhou 1679.47  458.92  706.60  139.46  716.28  480.34  
Mianyang 1526.04  434.39  776.90  152.16  770.02  518.16  
Xichang 875.50  256.47  641.93  126.49  430.63  300.91  
Sichuan 
Guangyuan 528.01  148.53  252.03  49.46  269.35  178.37  
Urumqi(W) 1085.76  327.66  534.55  101.44  591.76  426.59  
Alashankou 84.58  25.69  42.25  8.00  45.22  32.91  Xinjiang Uygur Kashi 214.34  65.49  108.56  20.49  112.58  82.65  
Xizang Lhasa 141.79  42.96  70.44  13.35  70.09  51.15  
Yunnan Kunming(E) 2488.19  829.47  2292.30  462.35  1031.46  737.31  
Zhejiang Hangzhou 0.00  0.00  0.00  0.00  0.00  0.00  
 
 
